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 The purpose of this dissertation was to modify an existing breastfeeding intervention for 
the late preterm infant providing maternal guidance for timing of direct breastfeeding or 
pumping and bottle-feeding, as well as progression to direct breastfeeding alone. Initially, a 
scoping review was performed to examine current existing literature for antecedents during the 
prenatal period associated with late preterm birth, as well as neonatal and childhood health 
consequences of birth. An integrative review was then performed to identify and evaluate 
existing breastfeeding interventions that promote breastfeeding exclusivity and duration in the 
late preterm. Once this data was collected, a mixed-methods study was performed to tailor an 
existing breastfeeding intervention to transition late preterm infants to direct at breast feeds.  
Problem 
 Late preterm infants represent one of the largest segments of the preterm population 
(Mally, Hendricks-Munoz, & Bailey, 2013).  Because of their unique physical immaturities, they 
present with significant morbidities including respiratory distress syndrome, jaundice, 
hypoglycemia, poor feeding and failure to thrive (Engle, Tomashek, & Wallman, 2007 ; Harris, 
Weston, & Harding, 2012; Sahni & Polin, 2013; Santos et al., 2009). These specific morbidities 
lead to prolonged hospital stays, as well as an increased rate of readmissions when compared 
to term infants (Young, Korgenski & Buchi, 2013).   Many of these morbidities are related to the 




use alternative strategies to feed her infant such as the “triple feeding” method (Meier,  
Patel, Wright, & Engstrom, 2013). With this method, feedings become demanding and time 
consuming leading to frustration and possible early cessation.  The development of a feasible 
breastfeeding intervention is needed to provide a structured plan to transition to direct breast 
feeding and increase breastfeeding exclusivity and duration. 
Specific aims of this dissertation are: 
• Aim 1:  To examine current existing literature for antecedents during the prenatal 
period associated with late preterm birth (34-36/67 weeks gestation), as well as 
neonatal and childhood health consequences of birth during this window.    
• Aim 2:  To identify and evaluate the different breastfeeding interventions that promote 
breastfeeding exclusivity and duration in the late preterm infant, and to synthesize 
findings from the published empirical literature on late preterm infant breastfeeding 
interventions.  
• Aim 3: To tailor an existing breastfeeding intervention to transition late preterm infants 
to direct at-breast feeds 
Design 
The dissertation includes a scoping review to examine the existing literature regarding 
the antecedents and consequences of late preterm birth, an integrative review to examine 





methods study to guide modification and future implementation of a breastfeeding 
intervention for late preterm infants. 
The original late preterm breastfeeding intervention by Meier (2010) was designed to 
replace triple feedings.  Mothers were encouraged to delineate consistent “breastfeeding 
times” during the day from “pumping and bottle-feeding times” during the nighttime.  The late 
preterm mother was encouraged to pump at least 4 to 5 times the first week at home during a 
24-hour period with at least 2 to 3 of these during the stretch of “breastfeeding times”. The 
plan provides instruction on breastfeeding the late preterm infant including identification of 
hunger signs, when to change clothing or diaper, appropriate position at the breast, use of 
nipple shields, and provision of practices to keep the late preterm infant awake.  At nighttime, 
the original plan discusses the use of a helper to bottle feed while the mother pumps to 
promote a quick return to sleep.  Mothers were encouraged to adapt the plan to their baby and 
situation and to decrease the number of bottle feedings if the infant is drinking at least half of 
the daily amount of milk from the breast or increase if the infant is drinking less than a quarter 
of daily amount of milk from the breast (Meier, 2010).       
Phase I of the study included a qualitative descriptive design utilizing the Breastfeeding 
Self-Efficacy Theory which informed modifications to the original intervention, from the 
perspective of both mothers and lactation consultants. Phase II was a convergent parallel mixed 
methods design guided by the Theoretical Domain Framework to identify potential barriers and 







Several antecedents and consequences related to late preterm birth were identified in 
the scoping review. Preeclampsia and elective cesarean sections were the most common 
maternal risk factors associated with a late preterm birth. Consequences of late preterm 
delivery in the neonatal period included respiratory distress syndrome and poor feeding in the 
infant as significant consequences of late preterm birth. In addition, as a late preterm infant 
reaches childhood, there is the potential for failure to thrive, hospital readmission and altered 
developmental outcomes. Because of the poor feeding, breastfeeding challenges, and the risk 
of significant consequences post birth hospitalization associated with late preterm birth, an 
integrative review was performed in order to examine literature regarding existing 
breastfeeding interventions for this infant population that promote exclusivity and duration. 
The integrative review established skin to skin care, patient educational interventions and 
rooming to be effective strategies in promoting breastfeeding exclusivity and duration in the 
late preterm infant.  Finally, during the mixed methods study, five themes emerged within the 
late preterm mothers’ focus group that informed modification 
of the breastfeeding intervention. These included: Altered sleep/wake cycle leading to 
prolonged feedings, feeding challenges led to maternal anxiety, need for information on what is 





focus group with board certified lactation consultants highlighted needed changes in the 
number of pumpings and breastfeedings during the daytime, as well as, identifying additional 
outcome measures: bilirubin levels, weight, voids and stools.  After the modification of the 
intervention, the second phase with lactation consultants revealed that workload, 
interruptions, and staff support were significant barriers to implementation of the intervention. 
Merging of the two types of data revealed these barriers correlated with the domains of the 
environmental context, knowledge, social roles, and the skills and beliefs about consequences 
relative to the lactation consultants within the Theoretical Domains Framework. 
Conclusions 
    Poor feeding was identified as a consequence of late preterm birth and that 
breastfeeding interventions promoted exclusivity and duration of breastfeeding in this 
population. Participants in the modification and theoretical evaluation of this breastfeeding 
intervention felt the plan would provide better guidance to the mother in breastfeeding a late 
preterm infant.  With modification of the existing breastfeeding intervention using stakeholder 
input, potential barriers and enablers to implementation were recognized, which will provide 
guidance for future implementation of the intervention. 




1.  INTRODUCTION 
1.1. Overview of Dissertation 
Late preterm infants represent one of the largest segments of the preterm population 
(Mally, Hendricks-Munoz, & Bailey, 2013).  Because of their unique physical immaturities, late 
preterm infants present with significant morbidities including respiratory distress syndrome, 
jaundice, hypoglycemia, poor feeding and failure to thrive (Engle, Tomashek, & Wallman, 2007; 
Harris, Weston, & Harding, 2012; Sahni & Polin, 2013; Santos et al., 2009). These morbidities 
lead to prolonged hospital stays, as well as an increased rate of readmissions when compared 
to term infants (Young, Korgenski, & Buchi, 2013).   Many of these morbidities are related to 
the inability of the breastfeeding late preterm infant to feed adequately at breast and require 
the mother to use alternative strategies to feed her infant such as the “triple feeding” method 
(breastfeeding, pumping and then bottle feeding) (Meier et al., 2013). With this method, 
feedings become demanding and time consuming leading to frustration and possible early 
cessation. Breastfeeding interventions designed for the late preterm infant are few as 
exemplified by the review of the research literature (Cartwright, Atz, Newman, Mueller & 
Demirci, 2017). The development of a feasible breastfeeding intervention is needed to provide 
a structured plan to transition late preterm infants to direct at-breast feeds and increase 
breastfeeding exclusivity and duration in this population. This dissertation focused on 
identification of antecedents and consequences of late preterm birth, a review of existing 
breastfeeding interventions for the late preterm infant and modification of an existing 
breastfeeding plan (Meier, 2013) for the late preterm infant, as well as, identification of 
potential barriers and enablers to implementation. 
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The specific aims of the dissertation were:  
• Aim 1:  To examine current existing literature for antecedents during the prenatal 
period associated with late preterm birth (34-36/67 weeks gestation), neonatal, and 
childhood health consequences of birth during this window in order to provide 
background data information for breastfeeding interventions in this population.  
• Aim 2:  To identify and evaluate the different breastfeeding interventions that promote 
breastfeeding exclusivity and duration in the late preterm infant and to synthesize 
findings from the published empirical literature on late preterm infant breastfeeding 
interventions.  
•  Aim 3: To tailor an existing breastfeeding intervention to transition late preterm infants 
to direct at-breast feeds 
This study evaluated a modified breastfeeding intervention for the late preterm infant 
for clarity, eases of use, and potential barriers and enablers to implementation.  The overall 
purpose guiding this research was:  To modify an existing hospital-based lactation consultant 
breastfeeding plan aimed at facilitating direct breastfeeding in the late preterm maternal/infant 
dyad and examine acceptability of the revised intervention among lactation consultants. The 
results of this study will guide future implementation of the late preterm breastfeeding 
intervention. 
2. BACKGROUND AND PROBLEM STATEMENT 
Late preterm infants, born at 34 to 36 6/7 weeks gestation, represent a large portion of 
the preterm population. These infants are at risk for significant morbidities including respiratory 
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distress syndrome, sepsis, hypoglycemia, jaundice and poor feeding due to their prematurity. 
Because of these morbidities, breast milk provides significant health benefits and contributes to 
positive long and short-term outcomes.    
Although the benefits of breastfeeding are clearly established, the late preterm infant 
presents with significant feeding challenges requiring strategies to promote breastfeeding 
efficiency and duration. Delayed oro-motor skills combined with altered sleep/wake cycles are 
the primary physiologic challenges that require unique feeding strategies, such as finger 
feeding, syringe feeding, supplemental nursing system and triple feeding (breastfeeding, 
pumping and bottle feeding).  The oro-motor skills improve as gestational age increases, 
although there may be variations on advancement for each infant. Due to this delay, the late 
preterm infant struggles with maintaining latch and sufficient milk intake for physiologic 
maintenance (Hurst, Meier, Engstrom, & Myatt, 2004; Lau, Alagugurusamy, Schanler, Smith, & 
Shulman, 2000; Meier et al., 2013). The lack of mature oro-motor skills results in reduced milk 
removal and decreased milk intake, thus, creating difficulty maintaining milk supply. This chain 
of events ultimately requires alternative methods of feeding and milk extraction. In addition, 
late preterm birth is often associated with preeclampsia leading to cesarean section 
predisposing the mother to delayed lactogenesis II, the onset of copious milk secretion 
occurring between 2 to 3 days postpartum (Lawrence & Lawrence, 2011). This delay in 
lactogenesis II is caused by medications required to treat the preeclampsia (magnesium 
sulfate), and the cesarean section resulting in delay in the time to first breastfeeding (Meier et 
al., 2013).  Pumping the breasts frequently will help to stimulate lactogenesis II but requires 
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significant maternal time commitment and often leads to early cessation of breastfeeding 
(Meier et al., 2013).  
The short and long-term benefits of breast milk, the most complete source of nutrition 
are well documented in the late preterm population.  Prevalent constituents of maternal milk 
include prebiotic components for gastrointestinal function and, fatty acids and antibodies for 
developing immunological and neurological systems that are immature in this population 
(Ganapathy, 2009; Goldman, 2000; Hsieh et al., 2015; Koletzko et al., 2008).  Studies 
demonstrate significant reduction in childhood illness and obesity in an infant’s receiving breast 
milk (Kalliomaki, Collado, Salminen, & Isolauri, 2008) Because of these benefits, interventions to 
promote exclusive and increased duration of breastfeeding in the late preterm infant are 
imperative to promote short and long-term health. 
3.  GAPS IN KNOWLEDGE 
Poor feeding was identified as a consequence within the neonatal period, and can lead 
to a cascade of consequences in childhood, i.e. failure to thrive, readmission and altered 
developmental outcomes (Baron et al., 2009; McLauren et al., 2009; Santos et al., 2009; 
Woythaler et al., 2011; Johnson et al., 2015).   Late preterm infants frequently require 
alternative feeding strategies to bridge them to direct breastfeeding. The current research 
identified that breastfeeding interventions assist the late preterm infant in exclusivity of 
breastfeeding during birth hospitalization, but few studies examine interventions that assist the 
mother in transitioning to direct breastfeeding and continuing breastfeeding once discharged. 
Few studies have examined the development or implementation of a breastfeeding 
intervention for the late preterm infant; no studies were identified looking at a specific 
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breastfeeding intervention to assist the mother in transitioning from “triple feeding” to direct 
breastfeeding after discharge from birth hospitalization (Cartwright et al., 2017). The majority 
of the intervention studies describe strategies intended to maintain breastfeeding during birth 
hospitalization.  Only one study examined the effect of triple feeding after discharge on 
maintaining successful breastfeeding in a late preterm infant.  Lucas et al. (2014) in a case study 
of one late preterm infant found that triple feeding with a nipple shield did enable this late 
preterm infant to feed for a greater duration. In terms of at-breast feeding interventions, skin 
to skin care was found as a significant benefit to exclusivity of breastfeeding in the late preterm 
population. Nine studies examined this intervention with four of these studies demonstrating 
that the duration of skin to skin care did correlate with breastfeeding exclusivity in late preterm 
infants (Flacking et al., 2011; Hake-Brooks & Anderson, 2008; Lucas, Gupton, Holditch-Davis, & 
Brandon, 2014; Morelius et al., 2015).  Two studies examined the use of cup feeding to 
supplement the late preterm infant rather than bottle feeding (Abouelfettoh et al., 2008, Yilmaz 
et al., 2014). Both of the studies found that by avoiding bottle feedings, cup feeding was a 
successful bridge to exclusive breastfeeding for a longer duration. Although all of these 
interventions are used during birth hospitalization and mothers are encouraged to continue 
once they are discharged; only Lucas et al. (2014) described the use of an intervention post 
discharge.   
4.  DESIGN AND METHOD 
The scoping review provided a map of antecedents and consequences related to 
preterm birth. Using the five stages recommended by Arksey & O’Malley (2005), this review 
helped to identify consequences in the neonatal and childhood periods related to late preterm 
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birth including the concept of poor feeding.  In addition, the integrative review provided an in-
depth look at current research in breastfeeding interventions and identified successful 
strategies to promote exclusivity and duration in breastfeeding late preterm infants. The results 
of both reviews helped to guide the need for interventions in breastfeeding the late preterm 
infant, thus, the design of the dissertation study. 
The design of the intervention study of this dissertation was accomplished in two 
phases, the first phase using a qualitative approach and the second phase using a convergent 
parallel mixed methods design. The original breastfeeding plan was modified to include 
guidelines for lactation implementation, structured scheduling of breastfeeding and pumpings 
over a six-week period, the ability to obtain measurements of successful breastfeeding 
outcomes, a tracking journal, and when and how to contact their primary care provider and 
outpatient lactation consultant. This design allowed for a review of the intervention by the 
participating stakeholders enabling feedback on both intervention content and delivery format, 
and factors that would affect future implementation before and after changes were made. This 
research supports the need for breastfeeding research post discharge from birth hospitalization 
that has been highlighted as lacking (Briere et al., 2015). Findings from this study will provide an 
intervention enabling the late preterm mother to breastfeed exclusively and for a longer 
duration. 
Phase I of this dissertation study used a descriptive qualitative approach (Sandelowski, 
2000) with focus groups conducted with late preterm mothers and International Board-
Certified lactation consultants (IBCLC’s) to determine whether the breastfeeding intervention 
targeted appropriate breastfeeding outcomes, as well as the intervention’s clarity and, ease of 
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use.  A descriptive qualitative approach (Sandelowski, 2000) was also used in phase II of the 
study to assess the revised breastfeeding intervention through a focus group of lactation 
consultants for potential barriers and enablers of implementation.  The quantitative portion of 
phase II included participation of the lactation consultants in a survey based on the 
Determinants of Implementation Behavior Questionnaire (DIBQ) (Huijg,2014). This survey was 
an 18-item version to measure barriers and enablers to specific domains (knowledge, 
environmental context, skills, goals, beliefs about capabilities, beliefs about consequences, 
professional role) from the Theoretical Domain Framework (TDF). Phase II of this study used the 
convergent design to merge both qualitative and quantitative data. These data were then 
examined for relationships of domains to the themes from the focus group. 
5.  KEY CONCEPTS/TERMS AND DEFINITIONS 
There are three concepts of significance in this dissertation related to the design and 
implementation of the breastfeeding intervention: Breastfeeding self-efficacy, barriers and 
enablers. 
5.1       Breastfeeding Self-efficacy 
 Breastfeeding self-efficacy is defined as the confidence that a mother has in her ability 
to breastfeed her infant. Breastfeeding self-efficacy predicts whether a mother chooses to 
breastfeed; whether her thoughts are self-enhancing or self-defeating, whether she will expend 
a lot of effort, and how she will emotionally respond to breastfeeding difficulties (Dennis, 
1999). There are several factors that influence breastfeeding self-efficacy including past 
breastfeeding experiences, watching other women breastfeed, encouragement from others, 
and physiological responses (fatigue, stress, anxiety) (Dennis, 1999). The Breastfeeding Self-
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Efficacy Theory postulates that the health care professional can increase a mother’s 
breastfeeding confidence by manipulating these sources of self-efficacy information (Dennis, 
1999).   
5.2       Barriers and Enablers 
 The American Heritage Dictionary (1985) defines a barrier as something that hinders or 
restricts, and an enabler as making things feasible or possible.  In implementation research the 
identification of barriers and enablers is instrumental in changing clinical practice and closing 
the gap between research and practice (International Centre for Allied Health Evidence, 2017).   
6.0 THEORETICAL FRAMEWORKS 
This dissertation utilized two theoretical frameworks, Breastfeeding Self Efficacy Theory 
(Dennis, 1999) and the Theoretical Domains Framework in order to guide development and 
assessment of barriers and enablers of implementation of the breastfeeding intervention. 
6.1 Breastfeeding Self-Efficacy Theory 
The Breastfeeding Self-Efficacy Theory is based on social cognitive theory by examining 
a mother’s confidence in her ability to breastfeed (Dennis, 1999). Breastfeeding self-efficacy 
predicts: 1) whether a mother chooses to breastfeed or not; 2) how much effort she will 
expend; 3) whether she will have self-enhancing or self-defeating thought patterns; and 4) how 
she will emotionally respond to breastfeeding difficulties. The confidence a mother has in her 
ability to breastfeed is influenced by antecedents. These antecedents include her past 
breastfeeding experience, performance accomplishments, watching others breastfeed, use of 
verbal persuasion by family and friends, and psychological and affective states such as fatigue, 
stress and anxiety (Dennis, 1999).  The level of confidence she receives from these antecedents 
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will alter her individual response (consequences) on whether she chooses to breastfeed, how 
much effort and persistence put forth in being successful at breastfeeding, as well as, her 
thought patterns and emotional reactions. These individual responses will result in subsequent 
behavior outcomes of initiation and performance, as well as, the duration (maintenance) of 
breastfeeding (Dennis, 1999). 
Figure 1: Breastfeeding Self-Efficacy Framework 
 
Figure 1. Breastfeeding Self-Efficacy Framework. Dennis, C. (1999). Theoretical 
underpinnings of breastfeeding confidence: A self-efficacy framework.  Journal of Human 
Lactation 15(3), 195-201. 
 
6.2 Theoretical Domains Framework 
The Theoretical Domains Framework (TDF), developed from a synthesis of 33 
psychological and behavioral change theories and 128 explanatory constructs, is designed to 
allow for assessment and understanding of factors influencing behavior change in health care 
providers related to implementation of evidence based practice. The TDF may also serve as a 
framework to guide clinical intervention design and identification of barriers and enablers 
(facilitators) of implementation of interventions in the clinical setting (Michie et al., 2005). The 
initial key constructs identified within the TDF were divided into 12 domains but with further 
testing expanded to 14 domains of behavioral determinants. These 14 domains include: 1) 
knowledge; 2) skills; 3) social/professional role and identity; 4) beliefs about capabilities; 5) 
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optimism; 6) beliefs about consequences, 7) reinforcement; 8) intentions; 9) goals; 10) memory, 
attention, and decision processes; 11) environment context and resources; 12) social 
influences; 13) emotion, and; 14) behavioral regulation (Cane et al., 2012) (Table 1) (Figure 2).   
The Theoretical Domains Framework was used in the dissertation study to assess potential 
barriers and enablers to implementation and support intervention design (Atkins et al., 2017).   
Figure 2: Theoretical Domains Framework
 
Figure 2. Theoretical Domains Framework by Cane, J., O’Connor D., & Michie, S. (2012). 
Validation of the theoretical domains framework for use in behavior change and 
implementation research. Implementation Science, 7(1). 
http://creativecommons.org/publicdomain/zero/1.0/. Reprinted with permission. 
 
6.2.1. Domains 
 The eight domains (environmental context, skills, knowledge, belief about 
consequences, social professional role, belief about capabilities, goals, behavioral regulation) 
used in this dissertation study were based on select personal and environmental factors 
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influencing behavioral processes responsible for a change in practice. Descriptions of these TDF 
domains are based on constructs from various behavioral theories (Michie, Johnston, Abraham, 
Lawton, Parker & Walker, 2005).   Environmental context either “discourages or encourages the 
development of skills and abilities, independence, social competence and adaptive behaviors 
which includes constructs of resources, environmental stressors, the persons interaction with 
their environment, and knowledge of task environment” (Michie et al., 2008; Atkins et al., 
2017). Michie et al. (2008) describes skills as the ability or proficiency acquired through 
practice. This domain is comprised of the constructs of competence, practice, interpersonal 
skills and coping strategies (Atkins, 2017). Knowledge is defined within the TDF as an awareness 
of the existence of something.  Constructs within this domain include knowledge about 
condition/scientific rationale, procedural knowledge and role clarity (Michie et al., 2008). Belief 
about Consequences is characterized by personal beliefs about the truth, reality, or validity 
about outcomes of a behavior in a given situation.  It is built on the constructs of outcome 
expectancies, anticipated regret, attitudes, reinforcement/punishment/ consequences and 
beliefs (Michie et al., 2008; Atkins et al., 2017). In a social or work setting, social/professional 
role and identity is a set of logical and consistent behaviors and visible personal qualities of an 
individual that define their identity both socially and professionally (Michie et al., 2008; Atkins 
et al., 2017). Beliefs about Capabilities are beliefs about personal capabilities defined as 
“acceptance of the truth, reality, or validity about an ability, talent, or facility that person can 
put to constructive use”.  This domain is based on self-efficacy, control, social environment and 
perceived competence constructs (Michie et al., 2008; Atkins et al., 2017). The TDF defines 
goals as mental representations of outcomes or end states that an individual wants to achieve 
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(Michie et al., 2008; Atkins et al., 2017). Finally, behavioral regulation, the basis of 
implementation science is described as “anything aimed at managing or changing objectively 
observed or measured actions” (Michie et al., 2008; Atkins et al., 2017). 
7.      BRIEF OVERVIEW OF MANUSCRIPTS 
 The manuscripts in this dissertation include: (1) a scoping review examining antecedents 
and consequences to late preterm birth (2) an integrative review and synthesis of breastfeeding 
interventions to promote breastfeeding in the late preterm, and (3) the analysis, revision and 
identification of potential barriers and enablers of implementation of the revised breastfeeding 
intervention for the late preterm infant.  
 The first manuscript is an examination of antecedents and consequences related to late 
preterm birth using scoping review methodology.  This scoping study was guided by the 
research question: What is known from the current existing literature about antecedent risk 
factors for late preterm birth during the prenatal period and what are consequences within the 
neonatal, and childhood period related to late preterm gestational age?  The late preterm infant 
demonstrates an increased risk of morbidities within the prenatal, neonatal and childhood 
periods. It is important to recognize these morbidities to address interventions to fit their 
unique physical immaturities.  A total of 62 articles met the inclusion/exclusion criteria.  The late 
preterm infant continues to experience significant risk factors for morbidities from birth to the 
childhood.  From this review poor feeding was recognized as a prevalent morbidity in the 
neonatal period and due to the rise in failure to thrive, readmission to the hospital and altered 
developmental outcomes in the childhood period which are related to feeding, the scoping 
review supported the dissertation study.  
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Although breast milk is the ideal form of nutrition, the late preterm infant presents with 
significant feeding challenges often requiring interventions for breastfeeding sustainability. The 
second manuscript is an integrative review of interventions to promote breastfeeding in the 
late preterm infant (Cartwright, Atz, Newman, Mueller, & Demirci, 2017).  The aim of this 
review was to identify the breastfeeding interventions that promote breastfeeding duration and 
exclusivity as written in the ABM guidelines, in the late preterm infant.  Recommendations are 
in place for the late preterm population in regard to breastfeeding, but research is limited on 
interventions to promote exclusivity and duration in this population. There was a total of 13 
articles that met the inclusion/exclusion criteria. The review demonstrated that most 
breastfeeding interventions had a positive effect on exclusivity and duration of breastfeeding.  
Second line strategies were found to have limited effects on exclusivity but had positive effects 
on duration.  Research is recommended to focus on breastfeeding after transition home for late 
preterm infant.  
 The third manuscript, using a mixed-methods design, presents the modification of an 
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Background.  Late preterm infants are at increased risk of neonatal morbidities leading to 
medical, financial, and family stressors. This paper provides further definition of problems 
associated with the late preterm infant to facilitate recognition of associated morbidities. 
Purpose.  To examine the current literature for antecedents during the prenatal period 
associated with late preterm birth (34-36 6/7 weeks gestation) and neonatal and childhood 
health consequences of a birth during this window. 
Methods.  The research question was identified followed by identification of relevant studies, 
study selection, charting of the data, and summarization of the results.  The identified 
consequences were then categorized by neonatal and childhood periods. 
Results.  Prenatal antecedents identified as significantly contributing to late preterm birth 
included preeclampsia and elective delivery. Consequences of late preterm birth in the neonatal 
and childhood period included respiratory distress and an increased risk of developmental 
delays.  Poor feedings were a consequence contributing to the common morbidities including 
jaundice, readmission to the hospital, and failure to thrive. 
Conclusion.  The literature reviewed supported the need for revisions of existing guidelines to 
address the antecedents and consequences, as well as, additional research in those late 




Despite an overall decline in the past decade, the preterm birth rate in the United States 
remains at 9.8% (March of Dimes, 2017).  Approximately 70% of preterm infants are late 
preterm, defined as infants born at 34 to 36 6/7 weeks gestation (Hamilton, Martin, & 
Osterman, 2016).  Gestational age is inversely associated with the potential number and 
severity of morbidities, with infants born closer to 34 weeks developing a greater number and 
severity of physical issues. These issues contribute to a higher infant mortality rate among 
infants born at less than 37 weeks of gestation compared to term infants (Engle, Tomashek, & 
Wallman, 2007; Shapiro-Mendoza & Lackritz, 2012; Tuene et al., 2011).    
Many late preterm infants do not require acute care and are similar in size to term 
infants.  These infants are typically provided only standard newborn care, stay with caregivers 
immediately after birth, and are discharged within a two-day window.  This treatment of late 
preterm infants can place a well-appearing, but vulnerable population at risk for readmission 
due to poor feeding, increased jaundice levels, and insufficient weight gain (Engle et al., 2007; 
Quinn, Sparks, & Gephart, 2017). 
As early as 2005, the National Institutes of Health recognized the need for changes in 
identifying and caring for the late preterm infant “to prevent underestimation of their inherent 
risks “(Engle et al., 2007).  Thus, the scientific community over time has recognized the 
importance of specialized care for infants born in this vulnerable period and has developed 
practice guidelines addressing prenatal, post-partum, and childhood care for the late preterm 
infant.  Despite the existence of these guidelines, the late preterm infant birth rate had declined 
9% from 2007 to 2014, but 2015 demonstrated an increase to almost 7% supporting the need 
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for continued research in antecedents and consequences of this vulnerable population 
(Hamilton, Martin, & Osterman, 2016). 
Pregnancy complications frequently require delivery prior to 37 weeks of gestation.  The 
American College of Obstetricians and Gynecologists (ACOG) identifies several of these 
complications, including growth restriction with concurrent conditions of oligohydramnios 
and/or abnormal Doppler studies, monochorionic-dichorionic twin gestation, growth restricted 
twins , or maternal conditions such as preeclampsia or chronic hypertension (ACOG, 2013).  
Although these prenatal antecedents have been described in the literature for progression to a 
medically advised delivery, the highest proportion of late preterm births occur due to 
spontaneous preterm labor and/or preterm premature rupture of membranes (Slattery & 
Morrison, 2002). 
 The consequences of a birth within a gestational age of 34 to 36 6/7 weeks are 
associated with certain medical conditions specific to the late preterm infant, which contribute 
to increased neonatal morbidity when compared to term infants.  For example, late preterm 
infants are four times more likely than term infants to have at least one medical condition and 
more than three times as likely to have two or more conditions such as respiratory distress, 
hypoglycemia, jaundice, and poor feeding (Engle et al., 2007). 
Morbidities, including jaundice and poor feeding, may increase the risk of readmission 
to the hospital for the late preterm infant.  In a retrospective cohort study of all newborn infants 
who survived to discharge within a large health care system over a ten-year period, researchers 
found that 6.4% of all late preterm infants were readmitted within two weeks after birth (Young, 
Korgenski, & Buchi, 2013) 
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 Increased costs are another consequence of a late preterm birth. Late preterm infants 
frequently are discharged at two days, but many require an increased number of hospital days 
after birth, frequent visits to the primary care provider, and developmental follow-up.  Engle et 
al. (2007) reported that certain late preterm infants in their study required, on average, fewer 
financial and other resources than infants who are born at a lesser gestational age.  However, 
the total resources and costs associated with late preterm birth were likely to be a relatively 
substantial part of the total cost of all preterm births due to the large number of late preterm 
infants compared to the number of extreme preterm infants (Engle, et al., 2007). 
 Another issue related to late preterm birth includes caregiver knowledge deficits 
regarding available resources for lactation support and developmental follow-up.  Parents may 
have difficulty understanding the problems related to their late preterm infant, as well as the 
need for increased monitoring while in the hospital.  Families may lack access and/or knowledge 
of community, state, and federal support systems available to address future medical and 
developmental issues.   
In order to examine antecedents and consequences of late preterm birth, a scoping 
review approach was chosen due to the broad nature of the topic.  The purpose of this type of 
review is to rapidly map key concepts along with the main sources and types of evidence by 
identifying, retrieving and summarizing literature relevant to a particular topic (Arksey & 
O’Malley, 2005).  This type of review also helps to identify areas in need of future study (Levac 
et al., 2010).  
This scoping study was guided by the research question: What is known from the current 
literature about antecedent risk factors for late preterm birth during the prenatal period and 
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what are consequences within the neonatal, and childhood period related to late preterm 
gestational age?  The results of this scoping review may be used to help further delineate and 
refine existing guidelines in both prenatal and post-natal care of the late preterm infant. 
Methods 
             This scoping study applied the methodological framework utilizing the five stages 
described by Arksey and O’Malley (2005).  This five-step approach consists of: 1) identifying the 
research question; (2) identifying relevant studies; (3) study selection; (4) charting the data (5), 
and collating, summarizing, and reporting the results. 
A scoping review of peer reviewed journal articles was conducted to examine what is 
known about antecedents and consequences of late preterm birth.  The review was limited to 
the years 2007 to 2017 due to the breadth of the literature available. The electronic databases 
CINAHL, PubMed, PsycINFO and Scopus were used in the literature review.  Articles were 
included if they identified risk and risk related factors within the gestational age ranges of 34 to 
36 6/7 weeks.  Terms included risk, at risk, high risk, late preterm infant, preterm, near term, 
outcomes, and morbidities.  Articles were excluded if they were published before 2007, were 
written in a language other than English, or did not address the near preterm or late preterm 
population.  Data extraction included author, category, year, type of measurement, sample, and 
results.  Three pre-determined themes, informed by the purpose of the scoping review guided 
review and analysis of the content of manuscripts. These themes were: 1) prenatal risks; 2) 
neonatal outcomes; and 3) predefined childhood outcomes. These predetermined themes were 
refined during analysis to reflect the three major themes/section headings. Summarizing and 
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reporting of the data included antecedents and consequences related to late preterm infant 
birth. 
Results 
 This comprehensive search resulted in 636 articles.  Review of articles for duplication 
resulted in removal of 280 articles.  Titles and abstracts, along with full text, were screened for 
antecedents related to late preterm birth and consequences related to physical, sociological, 
and developmental outcomes in late preterm infants.  This screening reduced the number to a 
total of 60 articles meeting the selection criteria. The Preferred Reporting Items for Systematic 
Review and Meta-Analysis diagram was used for reporting the process of article screening; see 
Figure 1 (Moher, Liberati, Tetzlaff, & Altman, 2009). 
Antecedent risk factors for preterm birth during the prenatal period 
 The literature revealed several risk situations that precede the delivery of a late preterm 
infant.  Most of these situations were associated with fetal and maternal conditions leading to 
an early delivery.  Prenatal is defined as “occurring, existing, performed, or used before birth 
(Merriam-Webster, 2017).  Seventeen articles addressed significant antecedents in the prenatal 
period for preterm birth. 
Fetal issues.  Conditions placing late preterm infants in a hostile intrauterine 
environment include fetal growth restrictions, multiple gestations, congenital anomalies, and 
isolated oligohydramnios. Due to the nature of these circumstances, early delivery may be 
beneficial to minimize further risks for stillbirth, neonatal morbidities, and developmental 
delays.  Medically advised early delivery occurs frequently in the late preterm infant population. 
The decision to proceed with a medically advised delivery is based on clinical presentation and 
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clinical judgement of the medical team including the physician when the mother and/or fetus is 
at risk.  This delivery occurs either via induction of labor or cesarean section (ACOG, 2013). 
 The characterization of a growth restricted fetus requires an estimated fetal weight at 
less than the 10th percentile and is one of the antecedents requiring a medically advised birth.  
Potential consequences of intrauterine growth restructure (IUGR) includes stillbirth, neonatal 
death, and neonatal morbidities (Lee, Wylie, Simpson & Alton, 2008; Laughon, Reddy, Sun, & 
Zhang, 2010; Rocha, Bittar & Zugaib, 2010; Blair & Nelson, 2015). Multiple gestation and 
congenital anomalies are risk factors for IUGR.  
 Isolated oligohydramnios is defined as amniotic fluid index of 5.0 cm (Spong, 2011).  
This reduced level of amniotic fluid may not be a risk factor for late preterm birth alone, but 
paired with growth restriction is indicative of the health of the fetus creating the need for early 
delivery (Melamed, Pardo, Milstein, Chen, Hod & Yogev, 2011; Brown, et al., 2015). 
 Congenital malformation may require a medically advised delivery due to the potential 
for further complications.  Although somewhat controversial, gastroschisis is a malformation 
that some experts identify as a risk indictor for early delivery (Jain & Raju, 2013).  Fetal 
gastroschisis is an abdominal wall defect with protrusion of the intestine through the opening in 
the abdominal wall (Hansen, Eichenwald, Stark, & Martin, 2016).  The optimal gestational age of 
delivery in these situations is difficult to determine due to the wide variance of severity.    
Elective early delivery at less than 36 weeks for infants with gastroschisis enabled earlier 
feedings and demonstrated fewer complications than those delivered at term (Hadidi et al., 
2008, Serra et al., 2008). 
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 Multiple gestations carry increased risk for both the fetus and the mother.  The infants 
are at risk for poor growth, growth discordancy, congenital anomalies, and issues specific to 
multiple gestations including twin-twin transfusion and stillbirths.  Stillbirth risk increases as 
gestational age increases specifically in those twins sharing a placenta, supporting the need for 
early delivery (Lee et al., 2008). 
Maternal issues.  ACOG (2013) categorizes maternal and obstetric issues as acute or 
chronic.  The acute factors requiring immediate attention and plan of care are placenta previa, 
preeclampsia, preterm labor, and premature rupture of membranes.  Chronic maternal 
conditions include gestational hypertension which may progress to severe preeclampsia, and 
gestational diabetes.  Timing of delivery with these maternal conditions depends on the 
severity, presence of comorbidities, and/or the risk to both mother and fetus (Brown et al., 
2015).  
Gestational hypertension initially presents with an elevated blood pressure but may 
progress to severe preeclampsia. Effects of preeclampsia on the fetus are identified as a 
syndrome manifested by fetal growth restriction, oligohydramnios, abnormal umbilical artery 
Doppler findings and reduced placental weight with infarction and abruption (Sibai, 2011). 
Preeclampsia is identified as the most frequent indication for late preterm birth (Gyamfi-
Bannerman et al., 2011) and associated with increased risk of admission to the neonatal 
intensive care unit, greater incidence of respiratory distress syndrome, and an increase in length 
of stay (Habli et al., 2007, Langenveld et al., 2011). 
The American Diabetic Association defines gestational diabetes mellitus as any glucose 
intolerance first identified during pregnancy (DeSisto et al., 2014). Delivery in women with 
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gestational diabetes that is well controlled is recommended at term, but many factors including 
macrosomia, intrauterine growth restriction, and placental insufficiency may lead to a medically 
indicated late preterm delivery (Kalra et al., 2016).  Haroon et al. (2013) found that gestational 
diabetes was a significant maternal morbidity in the late preterm group (p=<0.001), as well as, 
an independent risk factor for respiratory distress in the late preterm infant (Fung et al., 2014). 
 Placenta previa is a risk factor for antepartum hemorrhage and preterm delivery.  
Women with placenta previa are more likely to experience post-partum hemorrhage, increased 
blood loss during cesarean section, and an increased rate of endomyometritis (Zlatnik, Cheng, 
Norton, Thiet & Caughey, 2007). Pregnancies with placenta previa have a significant association 
with late preterm delivery (Zlatnik et al., 2007). 
 In two retrospective studies in large health care settings, nonspontaneous delivered late 
preterm infants categorized as elective or “non-evidenced based” over a four year period was 
documented in the literature as high has 57% when compared to those deliveries with clear 
clinical indications (Holland et al., 2009; Gyamfi-Bannerman et al., 2011).  Indications for these 
elective cesarean sections or labor inductions were not clearly identified but are believed to be 
related to miscalculations on the actual gestational age resulting in inductions and/or elective 
cesarean sections on what was thought to be a term pregnancy rather than a late preterm 
pregnancy (Gyamfi-Bannerman et al., 2011; Morais et al., 2013). In addition, although fetal 
ultrasonography and maternal laboratory values remain the primary prognostic tools for fetal 
well-being and outcomes, induction of labor may occur due to a lack of accurate estimations 
regarding fetal health in the late preterm infant when the mother presents with hypertension, 
diabetes and other high risk maternal diseases of pregnancy (Vignoles et al., 2011).   
39 
 
Consequences during the neonatal period 
 Late preterm infants present with numerous morbidities that may affect length of 
hospital stay after delivery, growth and future development.  Review of selected studies 
highlighted several consequences of late preterm birth that may occur during the neonatal 
period:  respiratory distress, jaundice, brain underdevelopment, physiologic dysregulation, and 
poor feeding.  The neonatal period is defined as immediately after delivery and continuing 
through the first 28 days of extrauterine life (Farlex, 2012).  Twenty-two studies identified 
consequences in the neonatal period. 
Respiratory distress.  Physiologic immaturity puts late preterm infants at greater risk 
than term infants, especially with respect to respiratory distress (Hibbard et al., 2010).  
Respiratory distress syndrome, due to insufficient surfactant production, remains one of the 
most frequent and challenging morbidities that the late preterm infant experiences due to its 
wide spectrum of severity.  Respiratory distress syndrome may present immediately after birth 
or more than two hours following birth in many late preterm infants (de Almelda et al., 2007; 
Khashu, Narayanan, Bhargava & Osiovich, 2009; Vignoles et al., 2011; Jefferies, Lyons, Shah & 
Shah, 2013).  The physical manifestations of this morbidity include grunting, nasal flaring, 
tachypnea, retractions, and/or the need for supplemental oxygen (Darcy, 2009).  Late preterm 
infants with respiratory distress may require from only minimal respiratory support to 
mechanical ventilation or extracorpeal membrane oxygenation during complete respiratory 
failure ( Khashu et al., 2009; Bird et al., 2010; Ramachadrappa, Rosenberg, Wagoner & Jain, 
2011; Teune et al., 2011). The severity of respiratory distress directly relates to weeks of 
gestation with the late preterm birth having a fourfold increase in odds of a neonatal respiratory 
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condition compared to a term infant (Reichman, Teitler, Moullin, Ostfeld & Hegyi, 2015).  Thus, 
the closer the delivery occurs to 39 weeks, the lower the risk of respiratory morbidity, and the 
greater the chance of improving the overall prognosis (Gouyon, Iacobelli, Ferdynus, & Bonsante, 
2012).  Recently, ACOG recommended the use of antenatal betamethasone in women in 
preterm labor or at risk for preterm delivery in the late preterm period due to evidence showing 
a reduction in severe respiratory complications, transient tachypnea, surfactant use and 
bronchopulmonary dysplasia (ACOG, 2017; Gyamfi-Bannerman et al., 2016). 
  Jaundice.  In the last decade, the American Academy of Pediatrics (2004) has 
recommended treatment and management guidelines for term, late preterm and preterm 
infants based on numerous studies and establishment of bilirubin risk zones resulting in 
standardization of hyperbilirubinemia (Bhutani & Johnson, 2006). Late preterm infants have 
increased susceptibility to jaundice with risk factors of higher bilirubin production and 
concomitant ineffective processing and clearing of bilirubin, poor feedings, and largeness for 
gestational age requiring assisted delivery that often causes bruising and increased breakdown 
of red blood cells (Bhutani & Johnson, 2006).  Due to an immature hepatic system, there is 
inefficient handling of unconjugated bilirubin, leading to reduction in bilirubin clearance and 
increased levels of neonatal jaundice, often resulting in neurotoxicity in this vulnerable 
population (Bhutani & Johnson, 2006). As a result, late preterm infants demonstrate an 
increased severity of jaundice, requiring readmission and phototherapy when compared to 
term infants (Bhutani & Johnson, 2006; Tuene, 2011).  Late preterm infants also often have less 
effective suck and swallow and increased fatigue levels due to altered sleep wake cycle, and 
increased sleepiness/readiness due to the high bilirubin level.  Due to these physiologic 
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challenges, these infants have inadequate intake resulting in dehydration subsequently reducing 
bilirubin clearance and adding to the rise in bilirubin levels.  Finally, the large for gestational age 
late preterm infant may potentially require an assisted delivery resulting in birth trauma, 
subsequent increased breakdown of red blood cells, and higher jaundice levels (Bhutani & 
Johnson, 2006). 
Brain development.  The third trimester is crucial for brain development, with as much 
as one third of brain growth occurring between 35 to 41 weeks (Kinney, 2006). The total brain 
volume and white matter structure is a marker for neurodevelopmental maturity exemplified by 
language development and cognitive abilities (Cheong et al., 2016; Kelly et al., 2016).  
Moreover, between 35 and 38 weeks, the nervous system matures and supports suck and 
swallow coordination, facilitating optimal feedings (Delaney & Arvedson, 2008).  Thus, this may 
have implications for feeding readiness in the late preterm infant with suck/swallow 
coordination and altered sleep-awake status. 
 Late preterm infants may also present with brain stem immaturity, placing them at 
greater risk for poor control of their respirations, or central apnea, than a term infant (Sahni & 
Polin, 2013). This central nervous system immaturity results in the infant failing to breathe 
leading to apnea and possibly bradycardia.  Due to additional physical immaturities, the 
possibility of obstructive apnea or collapse of the airway leading to bradycardia in late preterm 
infants may require extended hospitalization until resolution (Raju, 2012).    
Physiologic dysregulation.  Many late preterm infants have less brown fat than infants at 
term and subcutaneous fat stores which generate and conserve heat respectively, as well as a 
large body surface to body mass ratio, which predisposes them to heat loss. Decreased body 
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temperature leads to increased glucose consumption (Sahni & Polin, 2013) and high rates of 
hypoglycemia compared to term infants (Tuene et al., 2011). 
Poor feeding. Several studies highlighted the characteristics of suboptimal feedings in 
late preterm infants (Kair et al., 2015; Tuene et al., 2011).  These feedings are characterized by 
difficulty with latch, suck and swallow coordination due to the contribution of 
neurodevelopmental maturity (Sahni & Polin, 2013).  Late preterm infants may have fewer 
awake-alert periods and less postural stability than term infants, resulting in poor intake 
(Cleaveland, 2010). The combination of these physical characteristics makes it less likely   
breastfeeding initiation will occur and be sustained (Hwang et al., 2013).  The late preterm 
infant may also experience delayed breastfeeding initiation due to separation from the mother 
due to interventions including intravenous therapy and/or morbidities such as respiratory 
distress, possible sepsis, and decreased gastrointestinal motility (Gianni et al., 2016). 
The American Academy of Pediatrics (2012) and the World Health Organization 
recommend exclusive breastfeeding for the first 12 months of life to optimize nutritional status 
and promote healthy outcomes.  Despite this recommendation, the late preterm infant’s 
breastfeeding initiation rate and breastfeeding at 4 months (Nagulesapillai et al., 2013) and 6 
months were lower than infants born at 40 weeks (Donath & Amir, 2008; Hackman et al., 2016).  
The late preterm infant is more likely to have breastfeeding difficulties immediately after birth, 
not feeding within the first 24 hours, and not feeding exclusively before birth hospitalization 
discharge (McDonald et al., 2013).  Breastfeeding late preterm infants discharged within a two-
day window and those with a neonatal admission may require feeding tools; nipple shields, and 
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the “triple feeding method” (breastfeeding, pumping and then bottle feeding) to sustain 
hydration and appropriate nutritional status for growth.   
The breastfeeding experiences of late preterm mothers are often challenging and 
frustrating (Demirci, Happ, Bogen, Albrecht & Cohen, 2013; Kair et al., 2015; Donsani et al., 
2017; Premji et al., 2017).  These infants often have difficulty nursing requiring mothers to 
pump which can be burdensome and time-consuming, as well as a perceived inadequate milk 
supply predisposing the infant to early cessation of breastfeeding (Kair et al., 2015; Kair & 
Colaizy, 2016).  In addition, Demirci et al. (2013) found that the late preterm mother felt 
hospital practices (availability of staff with breastfeeding, supplementation protocols, time of 
delivery, unit cultural differences), prior breastfeeding experience, breastfeeding support from 
healthcare providers, social stressors, breastfeeding twins, and prematurity issues were major 
influences on achieving breastfeeding success.  The availability of lactation assistance both 
during birth hospitalization and at home were important factors in the achievement of 
breastfeeding. Many mothers were less likely to breastfeed at ten days without lactation 
support than those mothers who received lactation support (Rayfield, Oakley & Quigley, 2015) 
and many mothers felt that instruction on breastfeeding follow-up was lacking (Demirci et al., 
2013; Rayfield et al., 2015). Although in the prior studies lactation assistance was an important 
factor in breastfeeding, Goyal et al. (2014) found that late preterm versus term infants were less 
likely to exclusively breastfeed and lactation support did not reduce the effect of gestational 
age. Moreover, Premji et al. (2017) found mothers failed to recognize feeding cues, i.e. feeding 
distress and disorganized behavior during feedings despite public health nurse follow-up.  
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Length of hospital stay.  Almost half of late preterm infants are admitted to special care 
nursing with an average length of stay of 9.8 days (March of Dimes, 2011).  Many of the late 
preterm infants are not admitted to the neonatal intensive care unit and are able to stay with 
their care giver due to lack of critical morbidities, but may still require an extended hospital stay 
due to prolonged elevated bilirubin, poor feeding, or significant weight loss.  The number of 
days in the hospital and the number of infants who remain hospitalized after the discharge of 
their mother correlates with lower gestational age. Those born at 34 weeks remain hospitalized 
longer when compared to both 36-week gestation infants, as well as those at least 37 weeks 
(Khashu et al., 2009; Pulver, Denney, Silver & Young, 2010). 
Readmission to hospital.  Risk of readmission is higher in the late term population 
especially in the first two weeks of life compared to the term infant (McLaurin et al., 2009; 
McDonald et al., 2013; Ray & Lorch, 2013).  Common reasons for readmission include elevated 
jaundice levels requiring phototherapy, poor feedings requiring intravenous therapy, and sepsis 
requiring intravenous antibiotics (Young, Korgenski, & Buchi, 2013).   
Consequences during childhood 
 Nineteen studies identified several consequences of late preterm birth, including failure 
to thrive, readmission to the hospital, and altered developmental outcomes within the 
childhood period.  In this review, when no other parameters in the study were identified, 
childhood was defined as ranging from 1 month until 8 years of age. 
Failure to thrive.  Failure to thrive is defined as those children who weigh less than the 
2nd percentile for gestation corrected age and sex and who have a decreased velocity of weight 
gain to growth in length (Casey, 2009).  There are multifactorial causes for inadequate weight 
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gain in the late preterm infant.  The inability of the infant to feed consistently and adequately 
may be difficult for the mother to identify and manage, resulting in poor growth and weight 
gain.  These growth discrepancies may linger for as long as two years and put the late preterm 
infant at risk for failure to thrive (Santos et al., 2009; Goyal, Fiks, & Lorch, 2012).   
Developmental outcomes.  Early research examining developmental outcomes in the 
late preterm infant did not show significant differences in cognition, achievement, social skills or 
behavioral problems when observed from birth to 15 years (Gurka, LoCasale-Crouch & 
Blackman,2010).  In contrast, recent studies investigating developmental delays, using various 
developmental tests, demonstrate that late preterm infants are at risk for cognitive and 
language delays, as well as auditory, visuospatial reasoning and executive functioning deficits 
between 2 and 15 years of age (Baron et al., 2009; McGowan et al., 2011; Woythaler, 
McCormick, & Smith, 2011;  Nepomnyaschy, Hegyi, Ostfeld & Reichman, 2012; Odd et al., 2012; 
Poulsen et al., 2013; Vohr, 2013; Johnson et al., 2015; Cheong et al., 2016).  When compared to 
infants born at term, late preterm infants have an elevated risk of poor school performance as 
early as kindergarten, as well as, an increase in the need for special education services (Chyi et 
al., 2008; MacKay et al., 2010; Lipkind et al., 2012; Quigley et al., 2012; Woythaler, McCormick, 
Mao & Smith 2015).  In addition, late preterm infants with poor fetal growth are at risk of 
developing attention-deficit/hyperactivity disorder in childhood (Sucksdorff et al., 2015). 
Societal cost. The morbidities experienced by the late preterm infant affect the amount 
and intensity of care required in the childhood period ultimately increasing financial costs.  
Costs are almost twice as much as those for term infant and include both outpatient and 
inpatient expenditures (McLauren et al., 2009; Bird et al., 2010; Berard, Le Tiec, & De Vera, 
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2012; Khan et al., 2015). Physical and developmental impairments, including visual and auditory 
deficits, contribute to the need for increased health care and educational needs thus increasing 
expenditures (Chyi, Lee, Hintz, Gould, & Sutcliffe, 2008). 
Clinical Care Guidelines 
 The American College of Obstetricians and Gynecologists (2013), National Perinatal 
Association (Phillips et al., 2013), American Academy of Pediatrics (Engle et al., 2007), and the 
Association of Women's Health, Obstetric and Neonatal Nurses (2010) have each developed 
clinical care guidelines for late preterm infants, their caregivers, and their clinicians. These 
clinical care guidelines provide detailed guidance for both inpatient and outpatient follow-up to 
diminish morbidities commonly experienced in this population. These guidelines recommend  a 
minimum of 48 hours  before discharge from birth hospitalization, and that prior to discharge 
the infant demonstrates physiologic readiness (temperature stability, glucose homeostasis, 
feeding adequacy and breastfeeding support, resolution of jaundice), the parents demonstrated 
the ability to care for and feed their late preterm infant, screenings  have been completed 
(hearing and critical congenital heart defect screening), and that pediatric follow-up has been 
arranged within 48 hours of discharge from birth hospitalization (Engle et al., 2007; AWOHNN, 
2010; ABM, 2011;Phillips et al., 2013)   Despite these guidelines, with a range of publications 
from 2007 to 2013, there continues to be a high rate of late preterm deliveries without clinical 
indications, readmission post birth hospitalization, and worsening developmental outcomes in 
the late preterm infant population (McLaurin et al., 2009; Laughon et al., 2010; Gyamfi-





Despite initiatives to decrease the number of late preterm births, they continue to 
comprise a significant large proportion of preterm deliveries.  The results of this scoping review 
may help further delineate and refine existing guidelines in both prenatal and post-natal care of 
the late preterm infant to minimize controllable risks and improve outcomes in this population.  
Antecedents of Late Preterm Birth 
Preeclampsia was identified as a common maternal associated risk for preterm births; 
however, effective management of mothers with preeclampsia in late preterm stages of 
pregnancy remains unclear (Sibai, 2011). Evidence has demonstrated that delivery after 
induction of labor in those women with preeclampsia at a gestational age greater than 37 
weeks is associated with improved maternal outcomes, including a reduction in the number of 
cesarean sections and should be a consideration for women with mild hypertensive disease beyond 37 
weeks (Koopmans et al., 2009). However, there is a lack of evidence regarding impact of 
immediate delivery versus intensive monitoring of the continuing pregnancy (Chappell, Milne, & 
Shennan, 2015) of pre-eclampsia on neonatal outcomes among women developing mild pre-
eclampsia in the late preterm period. Owens et al., (2014), in a single medical center found no 
significant difference in morbidity in late preterm infants delivered from the intensive 
monitoring of the continuing pregnancy group than the immediate delivery group but 
enrollment was stopped early due to a hospital policy change.  Both studies provide support for 
the need of additional neonatal outcome research related to preeclampsia. 
The second significant antecedent highlighted within this review is the prevalence of late 
preterm births that are elective in nature. The National Perinatal Association (Phillips et al., 
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2013) and the Association of Women’s Health, Obstetric and Neonatal Nursing (2010) have both 
authored guidelines for care of the late preterm infant including when to deliver, care after 
delivery, and care within the community.  Despite these guidelines, deliveries without clinical 
indications continue to affect late preterm infants, likely increasing the incidence and severity of 
morbidities.  Although there is a lack of research on the choice of timing of late preterm births, 
studies indicate that appropriate education regarding recommendations and guidelines are 
needed for delivery of the late preterm infant.  Goldenberg et al. (2009) in an online survey of 
first time mothers found that 52% believed that 34 to 36 weeks gestation was the earliest point 
in the pregnancy for a safe delivery and 24% of these participants identified 34 to 36 weeks 
gestation as full term.  Obstetricians recognized appropriate clinical indications for an early 
delivery, but Power et al. (2013) found that while many obstetricians agreed that infants born 
late preterm are at increased risk of short-term poor outcomes, more respondents were neutral 
or disagreed about the risk of long-term outcomes including learning disabilities, behavior 
problems at school age, cerebral palsy, and long-term disabilities. Many of these births result in 
positive outcomes for both mother and late preterm infant, but it is important for families and 
the medical community to have awareness of the available evidence regarding both short and 
long-term outcomes of the late preterm birth.  
Consequences of Late Preterm Birth 
 The literature on late preterm infants has grown over the past decade with recognition 
of the disproportionate large number of late preterm births that occur among all preterm 
births, and associated morbidities.  Until recently, many of these infants automatically were 
admitted to the neonatal intensive care unit, but due to advances in prenatal care including 
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antenatal steroids and advanced ultrasonography, an increased number of these infants are 
transitioned into the newborn nursery, placing them at increased risks as described.   
 Respiratory distress remains one of the most prevalent morbidities associated with late 
preterm birth.  Due to the need for advanced physiologic support, these infants require 
separation from mother, delay in feedings and an extended hospital stay. With the advent of 
corticosteroid treatment prior to delivery, infants of mothers who received antenatal steroids 
had a significantly lower risk of respiratory distress syndrome (Saccone & Berghella, 2016). 
Although this treatment is promising, there is concern for unanticipated outcomes including 
neonatal hypoglycemia and long term developmental delays within the late preterm population 
after antenatal steroid use (Kamath-Rayne, Rozance, Goldenberg & Jobe, 2016).  There is limited 
data on steroid use to support the latter. Currently only a single study has collected data on 
neurodevelopmental outcomes after administration of antenatal steroids to a cohort of infants 
born between 20.9 to 34.6 weeks of gestation and showed no difference in working memory 
and attention in the exposure group (Dalziel, Lim, Lambert, McCarthy, Parag, Rodgers, & 
Harding, 2005; ACOG, 2017). 
 Poor feeding was identified in this scoping review as a neonatal consequence leading to 
elevated jaundice levels, failure to thrive diagnoses, and hospital readmissions. Within the 
scope of issues contributing to poor feeding, preterm infants experience difficulties with at-
breast feeds and are at risk for formula use in the hospital and a reduction in breastfeeding 
exclusively at discharge from birth hospitalization (Ayton, Hansen, Quinn & Nelson, 2012; 
Donath & Amir, 2008).  Breastfeeding interventions to address these unique feeding challenges 
are needed to assist the late preterm infant in breastfeeding successfully once discharged from 
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birth hospitalization.  These breastfeeding interventions will need to provide information and 
resources to the parents and health care professionals often confused with the feeding 
immaturities.  An intervention designed to assist the parents in transitioning the late preterm 
infant during birth hospitalization and in the newborn period to direct breastfeeding, as well as 
breastfeeding exclusively is needed to increase duration of breastfeeding and achieve optimal 
nutrition (Cartwright et al., 2017). 
This scoping review identified consequences of late preterm births (34 to 36 6/7 weeks 
gestational age) within the childhood period including a rise in failure to thrive, readmission to 
the hospital and altered developmental outcomes.  Growth discrepancies in the late preterm 
infant continue at least until the age of two years (Santos et al., 2009). Because several of the 
consequences that the late preterm infant experiences during childhood are related to feeding, 
interventions designed to address feeding issues and appropriate follow-up after birth 
hospitalization will help facilitate appropriate nutrition and identification of those late preterm 
infants at risk for failure to thrive.  Furthermore, the evidence suggested that because hospital 
length of stay and special needs requirements of late preterm infants into childhood increased, 
there was an associated increase in societal cost.  Additional research is needed to explore the 
cost of a late preterm birth and subsequent follow-up post hospital discharge to identify future 
financial needs. 
 The findings of this review clearly demonstrate that both the antecedents and 
consequences of late preterm births contribute to adverse effects at birth through childhood.  In 
addition, this review facilitates identification of the need for research to investigate association 
between adherence to guidelines and associated outcomes. Evidence based strategies to 
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mitigate the negative effects of these antecedents and consequences are needed to help 
develop interventions to decrease their negative impact on future outcomes.   
Limitations 
 The search strategy implemented in this scoping review retrieved relevant peer 
reviewed journal articles only, thus, no searches were performed on organizational materials.  
Because this review was designed to scope the current state of knowledge of the antecedents 
and consequences of late preterm birth, strength of evidence of these studies was not 
determined. 
     Conclusion 
 The late preterm infant continues to experience significant risk factors for morbidities 
from birth to the childhood period.  Based on this review, specific care guidelines addressing the 
risk factors are indicated to address morbidities within the neonatal period, as well as further 
education to include families, health care professionals and community concerning the late 
preterm infant.  Future research in feeding interventions to address the risk of failure to thrive 
in the late preterm infant may be helpful in optimizing nutrition as it relates to developmental 
outcomes.  There is a lack of research for late preterm infants discharged after birth 
hospitalization from the normal newborn nursery. Future research should include and 
differentiate between late preterm infants both in the well-baby nursery and those admitted to 
the neonatal intensive care unit to examine their predisposition to the risk factors addressed in 
this review.  This will provide evidence to retain or modify current clinical care guidelines of the 
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Table I. Matrix of Literature 
 
Citation Category Study Purpose Measurement Sample Results 
Antecedents in the Prenatal Period 
Hadidi et. al. 2008 Congenital Anomaly To assess the value of 
early elective cesarean 
delivery for patient with 
gastroschisis in 
comparison with late 
spontaneous delivery 
Measurement to 
start of enteral 
feedings, 
complications, 
length of stay and 
days ventilated, 
number of deaths. 




24 patients in 
late cesarean 
section at 








Total of 71 
patients 
Mean age of the Early C-section (ECD) was 34 
weeks/Mean age of the late vaginal (LVD) was 38 
weeks. 
The mean time required to start oral feeding was 
9.1 in the ECD group and 14 days in the LVD 
group. Complications significant different in the 
ECD group (35%) / 70% in the LVD group 
(P=.0182) 
Haroon et al., 2013 Fetal Issues 
Maternal Issues 
To determine the short-
term neonatal outcomes 
in late preterm infants as 
compared to term 
infants and association 




to the term group 
for complications, 






IUGR (24.8 vs. 4%)(p<0.001) 
Hypertension (12.5% vs. 1.5%)(p<0.001) 
Diabetes (12.5% vs. 9.2%, p<0.001) 
Blair & Nelson, 2015 Fetal Issues To improve the 
understanding of 
etiological paths to 




with CP and 
508 matched 
In term and late preterm infants, odds of CP with 
marked fetal growth restriction were increased 
compared to those with appropriate birthweight 
69 
 
cerebral palsy that 
include fetal growth 
restriction by examining 
factors associated with 
growth restriction that 










for gestational age. (odds ratio, 4.16; 95% 
confidence interval, 2.5-6.8.  Mild fetal growth 
restriction showed no significant increase in CP. 
Zlatnik et al.,2007 Maternal Issues To quantify the risk of 
preterm delivery and 
maternal and neonatal 
morbidities associated 
with placenta previa 
Retrospective 











Compared to controls, pregnancies with previa 
were significantly association with preterm 
delivery prior to 28 weeks (p=.003), 32 weeks 
(p=.001) and 34 weeks p=.001) 





with those of 
normotensive 
pregnancies that 











 Compared to normotensive: 
higher rates of SGA births 
          35 weeks – p=<.05 
          36 weeks - p=<.01. 
 
Neonatal admissions 
          35 weeks – p=<.05 
          36 weeks – p=<.001 
Duration of NICU stay 




Fuchs, Young, & 
Hoffman (2011) 
Maternal Issues Evaluate the proportion 
of late preterm 
deliveries that were 
nonspontaneous, 
evaluate the proportion 
of nonspontaneous 
deliveries that were 
based on evidenced and 
to identify the 
indications for late 




delivery with an 
indication that was 
supported by 
current evidence as 
endorsed by the 











Two highest diagnoses for delivery were mild 
preeclampsia and severe preeclampsia. 
Nonreassuring heart tones and IUGR were the 
primary diagnosis on the fetal side. Majority of 





Serra et al., 2008 Fetal Issues To evaluate elective 
preterm delivery and 
immediate abdominal 
wall closure and other 




of an elective preterm 
delivery outweigh 
possible complications 
related to prematurity 
at birth 
Measurement of 
initiation of oral 
feedings and length 












of 10 patients 
conventionally 
managed 
Faster initiation of oral feeding p = .0012 
Short hospital stay p = 0.0160 
 
Morais et al., (2013) Maternal Issues Review the indications 
for late preterm births 
and identify the 
proportion of late 
















25.2% were non-evidence based. Late preterm 
births were less likely if their own doctor 
delivered them.  Women with a previous stillbirth 
were more likely to have an nonevidenced based 
delivery (NED)of a late preterm infant in 
comparison with women with an evidenced 
based delivery (EBD)(p=0.01) stillbirth.  PPROM 
was the most common NEB indications for birth 
(57.6%) and spontaneous labor (63.8%) was the 
most common EBD. 
Melamed et al., 
(2011) 
Fetal Issues To analyze pregnancy 








control group of 
low-risk 
pregnancies 
< 37 weeks = 
26.9 
Isolated oligohydramnios group had lower 
birthweights <.001 at lower gestational age. 
These infants also had higher rates of composite 
neonatal adverse outcomes <.001, transient 
tachypnea of the newborn and hypoglycemia. 
Brown et al., 2015  
 
Maternal issues To examine how these 
biological determinants 
of preterm birth 
contribute to 
spontaneous early birth 
of singletons during the 








17678 births  
 
Infection and inflammation (OR = 2.07, 95% CI 
1.65, 2.60); placental ischemia and other hypoxia 
(OR – 2.21, 95% CI 1.88, 2.61); diabetes mellitus 
(OR = 3.89, 95% CI 2.90, 5.21; and between other 
biological determinants (polyhydramnios, 
oligohydramnios) (OR=2.81.95% CI 1.70, 4.64).  
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Rocha et al., (2010) Fetal Issues 
Prolonged Hospital 
Stay 
To compare neonatal 
morbidity and mortality 




gestational age infants 






n = 50 IUGR/36 
AGA 
Gestational age 




The length of stay and days in the NICU were 
longer. Transient tachypnea and apnea rates did 
not differ. IUGR were found to have a higher risk 
for IVH. Hypoglycemia more frequent in IUGR. 
Fung et al., 2014 Maternal Issues To appraise the 
independent effect of 
GDM on the respiratory 









Compared to control group 
       GDM 
            Higher incidence of Transient tachypnea        
(p=0.02) 
             
 
Lee et al., 2008 Fetal Issues 
 
To estimate the effect of 
chorionicity on risk of 
stillbirth in twins 
Retrospective 






twin pairs of at 
least 24 weeks 
gestation 
Gestational ages of 34 to 35-week gestation have 
a 1.6 % risk of IUFD when monochorionic and 0.5 
when Dichorionic. 
36 to 37 weeks gestation have a 1.7 % risk of 
IUFD when monochorionic and 0.2 when 
dichorionic. 





To determine the 
neonatal morbidity in 
late preterm infants born 
from mothers with a 
hypertensive disorder 








means, t test and 
one-way analysis of 
variance, X² 
4316 in GH 
1864 in PE 
20,749 in 
control 
Compared to normotensive mother: 
      Admission to the NICU: (OR 2.0, 95% CI 1.8-
2.2) 
       Reduction in respiratory morbidity: (OR 0.81, 




Laughon et al., (2010) Fetal Issues 
Maternal issues 
Identify precursors for 
late preterm birth and 
explore incidences of 
neonatal morbidities 
and perinatal mortality 
by gestational age and 
precursor. 
Logistic regression Late preterm 






deliveries of 12 
centers and 19 
hospitals. 
29.7% delivered due to fetal condition, fetal 
anomaly, and fetal condition, 31.5% of late 
preterm deliveries were related to maternal 
reasons. One in 15 neonates delivered late 
preterm for nonevidenced based reasons 
(18%)with an increase in neonatal morbidity 
when compared to delivery at 37 weeks. 
Hypertensive disease was the most frequent 
condition for indicated late preterm birth 
(47.7%). 
Holland et al., (2009) Maternal Issues To describe indications 
for late preterm birth 
and estimate the 
frequency of potentially 
avoidable late preterm 
deliveries 
One Way analysis 




(34 0/7-36 6/7 
over a one-year 
period 
36.2% spontaneous preterm labor 
17.7% premature prolonged rupture of 
membranes 
27.9% medically indicated 
8.2% elective 
Majority of elective deliveries were performed 
between 36 0/7 and 36 6/7 weeks (88.1%) 
Frequency of avoidable late preterm births was 
higher at 36 weeks as compared to either 34 or 
35 weeks (p=.006 and p=.003 for stable but high-
risk disease, and p = .01 and p<.001 for elective 
deliveries.  
Vignoles et al., 2011 Respiratory 
Maternal issues 
To evaluate if 
gestational diabetes 
exposes neonates 
delivered after 34 
weeks to an increased 







with a minimum of 
24 hours of 
ventilation and 





The rate of severe NRF was significantly higher in 
cases of premature delivery, fetal growth 
retardation and C-section. After adjustment for 
these variables, GD was identified as an 
independent risk factor for NRF. Late preterm 
delivery (p = .004) were also considered a risk 
factor 
Consequences in the Neonatal Period 
Jefferies, Lyons, Shah, 
& Shah (2013) 
Respiratory distress Examine delivery 
indications, short term 
morbidities and use of 
sources for late preterm 
infants admitted to the 
NICU 















42% were admitted to the NICU 
Pneumothorax and respiratory distress syndrome p 








Rocha et al., (2010) Fetal Issues 
Prolonged Hospital 
Stay 
To compare neonatal 
morbidity and mortality 




gestational age infants 






n = 50 
IUGR/36 AGA 
Gestational 




The length of stay and days in the NICU were 
longer. Transient tachypnea and apnea rates did 
not differ. IUGR were found to have a higher risk 
for IVH. Hypoglycemia more frequent in IUGR. 




To determine the 
neonatal morbidity in 
late preterm infants 
born from mothers with 
a hypertensive disorder 








means, t test and 
one-way analysis of 
variance, X² 
4316 in GH 
1864 in PE 
20,749 in 
control 
Compared to normotensive mother: 
      Admission to the NICU: (OR 2.0, 95% CI 1.8-
2.2) 
       Reduction in respiratory morbidity: (OR 0.81, 
95% CI 0.64-1.0 and OR 0.69, 95% CI 0.49-0.96 
 
Khashu et a.l, 2009 Respiratory distress 
Prolonged hospital 
stay 
To compare the 
mortality and morbidity 
of late preterm infants to 







infants (33 to 
36 6/7 weeks) 
Neonatal mortality rate (95% CI:3.4-8.9) (5.5 times 
greater) 
Infant mortality rate (95% CI: 2.5-5.1) (3.5 times 
greater) 
Respiratory morbidity (9.5% CL: 4.2-4.5) (4.4 
times greater 
Mean hospital stay 142 hours (57 hours) 
Maternal risk factors: Hypertension (RR:2.5, 95% 
CI 2.3-2.7), Chorioamnionitis (RR:3.1, 95% CI: 
2.6-3.7, premature rupture of membranes (RR1.7, 
95% CI:1.6-1.7) 
Young, Korgenski & 
Buchi (2013) 
Readmission Are early readmissions 
of healthy newborns 
reflective of an 
inadequate assessment 
of the newborn’s 
Readmission rates 
and the causes, 
timing, and costs of 
readmissions for 
each birth hospital 
Data 
Warehouse of 
a large health 
care system, 
21 hospitals 
6.4% of the late preterm were readmitted to the 
hospital, length of stay 66.8 hours on average. The 
five top reasons for readmission were feeding 
problems, jaundice, respiratory distress, rule out 
sepsis, and infection.  Readmissions for EGA 34 – 
74 
 
readiness for discharge? for each year. Chi 




those who were 
not in terms of 
gestational age, 
initial LOS, birth 






36 weeks were significant when compared to term 
infants at p = .000. Late preterm newborns who 
were readmitted had a significantly shorter length 
of stay than those who were not readmitted. 
Ramachandrappa, 
Rosenberg, Wagoner, 
& Jain (2011) 
Respiratory distress 
 
Evaluate the risk of 
morbidity and mortality 
in late preterm infants 
with severe hypoxic 
respiratory failure 
requiring ECMO 



















29% had sepsis and 28% had respiratory distress 
syndrome, late preterm infants had the highest 
incidence of PPHN. Late preterm had longer run on 
ECMO. 
Hibbard, Wilkins, Sun, 
Gregory, Haberman, 
…. Zhang (2010) 
Respiratory distress Assess short-term 
respiratory morbidity in 
late preterm births 
compared with term 
births in a 
contemporary cohort of 





















10.5% of late preterm with respiratory distress as 
compared to 0.3% of term. 








of late preterm and full-
term infants both at the 





as diagnosis  
 
N = 67416  
 
Late preterm birth with a respiratory condition  
(OR 4.08), hyperbilirubinemia (OR 
5.93).Respiratory condition decreased by about 
50% with each consecutive week through week 38. 
Associations between late preterm birth and RDS 
p=<.001 and transient tachypnea at p=<.001. 
Kelly, et al., (2016) Brain Development To compare whole brain 
white matter 
microstructure between 
MLPT infants and term-
Tract Based Spatial 
Statistics analysis of 
diffusion tensor 
imaging data 
MLPT n = 193 
Controls n = 
83 
Moderate and late preterm infants had lower 
fractional anisotropy and higher mean, axial and 
radial diffusivities compared to controls in 70% of 
the brains major white matter fiber tracts.  
75 
 
born controls at term-
equivalent age and to 
identify perinatal 
factors that are 
associated with whole 
brain white matter 
microstructure in MLPT 
infants. 
Bird et al., 2010  Respiratory 
Societal Cost 
To distinguish the 
effects of late preterm 
birth from 
complications 
associated with the 
causes of delivery 
timing  
Birth certificates, 
maternal and infant 
Medicaid claims 
and maternal and 
infant hospital 
discharge records 
for all Medicaid 
deliveries in the 
state of Arkansas  
LPT = 5188  
Term = 13303  
  
 
Need for mechanical ventilation (aOR 1.31) (95% 
confidence interval: 1.01-
1.681), respiratory distress syndrome (aOR 2.84 
(95% confidence interval: 2.33-3.45)  
Outpatient and inpatient Medicaid expenditures in 
the first year were both mostly higher (outpatient, 
adjusted marginal effect: $108 
(95% confidence interval $58-$158), inpatient, 
$597 (95% confidence interval: $528-$666) for late 
preterm infants  
 
Bhutani and Johnson, 
2006  
Jaundice To compare the clinical 
profile and health care 
experiences related to 
management of 
newborn jaundice and 
hyperbilirubinemia in 
preterm infants who are 
cared for as term 






and duration of 
extreme 
hyperbilirubinemia 
(TSB greater than 
20 mg), response 












for as healthy 
term infants) 
 
119 cared for in the well-baby nursery and 
discharged, all who died from acute bilirubin 
encephalopathy were discharged at 36 to 48 hours 
of age. Severe post icteric sequelae occurred in 
82.7% compared with 70.8% in term infants 
(p=<0.01). Over 50% of the late preterm infants 
were hospitalized age 5 days as compared with 
nearly 36% of the term infants (p = <0.01).  




infants during the first 
year of life according to 
week of gestational age. 
Odds for any 
hospitalization for 
specific diagnosis 
in first year of life. 
Odds of 
hospiatlization at 
14, 30 and 90 days. 
preterm 
infants 
discharge (p<.001) (3.6) compared to term 
Any hospitalization within 30 days of birth 
discharge (p<.001) (5.0) compared to term 
Any hospitalization within 90 days of birth 
discharge (p<.001) (8.2) compared to term 
Any hospitalization in the first year of life (p<.001) 
(12.5) compared to term 
Gouyon et al., (2010) Respiratory To assess the neonatal 
outcome association 
with each week of 
gestational age over 33 
weeks 
Data on the 
population of all 
mother-infant pairs 
obtained from a 
regional database. 
34 weeks = 
948 
35 weeks = 
1655 
36 weeks = 
3406 
Rates of severe respiratory disorders and poor 
prognosis was recorded in 0.8% in the LPT, 0.18% 
of early term and 0.16% of late term, rate of severe 
respiratory disorders was 8.3% in the LPT, 0.84% in 
early-term and 0.28% in term (p<0.0001). 
Vignoles et al., 2011 Respiratory 
Maternal issues 
To evaluate if 
gestational diabetes 
exposes neonates 
delivered after 34 
weeks to an increased 







with a minimum of 
24 hours of 
ventilation and 





The rate of severe NRF was significantly higher in 
cases of premature delivery, fetal growth 
retardation and C-section. After adjustment for 
these variables, GD was identified as an 
independent risk factor for NRF. Late preterm 
delivery (p = .004) were also considered a risk 
factor 
De Almeida et al., 
2007 
Respiratory To evaluate the need for 
resuscitative 








485 of late preterm infants required resuscitative 
efforts. 14% required bag and mask ventilation, 3% 
intubation. 
Hackman et al., 2016 Poor feeding To determine the rate of 
breastfeeding by 
gestational age 
reported by new 
mothers 1-month post-
partum with particular 








64% were breastfeeding at one month compared 
to 76.5% of term infants p=0.003  
Hwang, et al., 2013 Prolonged hospital 
stay 
To compare the timing 
of hospital discharge, 
time to outpatient 
Chi Square analysis 





LPT were less likely to be discharged early 
compared with term infants, no difference for ET. 
LPT and ET infants were more likely to have timely 
77 
 
follow-up, and home 
care practices for late 
preterm and early term 
infants with term 
infants. 
differences in 




and home care 
among late 
preterm and early 
term with term 
infants. Calculated 
adjusted risk 
rations for the risk 
of adverse care 
outcomes among 




Term outpatient follow-up, less likely to be initially 
breastfed and less likely to be breastfed for 10 
weeks. 
Haroon et al., 2013 Respiratory Distress 
Jaundice 
 
To determine the short-
term neonatal outcomes 
in late preterm infants as 
compared to term 
infants and association 




to the term group 
for complications, 
fetal morbidity and 






RDS (16.5% vs 0.3%)(p<0.001) 
Jaundice (37.9% vs. 11%)(p<0.001) 
 
Kair, 2015 Poor Feeding To examine the overall 
breastfeeding 
experience of mothers 
of late preterm infants 
as well as the reasons 









34 to 36 6/7 
weeks 
Mothers enjoyed bonding but challenging 
experience 














Initiated breastfeeding – Term – 81.1%/Preterm – 
79.4% p = 0.425 
Breastfeeding at 10 days – Term – 68.4%/Preterm – 
67.9 
Breastfeeding at 6 weeks – Term – 56.1%/Preterm 
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term infants weeks. 51.2% 
As with term infants, late preterm infants were less 
likely to be breastfeeding at 10 days if their mother 
felt they did not receive enough help with feeding 
in hospital, p=0.003 compared to mothers who did 
feel they had enough help. 
More likely to be breastfeeding at 10 days if 
mother reported that she was given contact details 
for community support p=0.006 
Nagulesapillai et al., 
2013 
Poor feeding To compare 
breastfeeding 
difficulties attributable 
to the baby and 
mother/milk and 
exclusive breastfeeding 
between a group of late 













and 36 weeks 
Mothers of late preterm infants were more likely to 
report having breastfeeding difficulties attributable 
to the baby latching or sleepiness p<0.05. 
Late preterm was not an independent risk factor of 
breastfeeding difficulties attributable to 
mother/milk. 
Mothers of late preterm infants were less likely 
than mothers of term infants to report exclusive 
breastfeeding at 4 months (p<0.05). 
Kair & Colaizy., 2016 Poor feeding To determine barriers to 
and facilitators of 
breastfeeding 
continuation among 
late preterm infants and 
to compare the barriers 
face by late preterm 
infants admitted to the 








Odds of breastfeeding initiation were similar 
among LPI admitted to the NICU versus the well 
nursery (adjusted odds ratio; 1.24; p = .209) 
Odds of breastfeeding for > 10 weeks were no 
different from NICU versus well nursery (adjusted 
odds ratio; 1.02; p = .904) 
Factors attributing to breastfeeding were higher 
maternal education, married and normal BMI 
Early breastfeeding discontinuation included 
inadequate milk supply and nursing difficulties. 
Donath & Amir, 2008 Poor Feeding To investigate the effect 
of gestation on 
initiation and duration 
of breastfeeding in 
Australian infants 
Longitudinal study 
from a national 
sample of children 




3.3% were 35 
to 36 weeks. 
Breastfeeding initiation was lower for infants of 
35–36 weeks’ gestation (88.2%) than >40 weeks’ 
gestation (93.9%). At 6 months, 41.2% of infants 
35–36 weeks’ gestation was breastfeeding 
compared with 60.5% of infants born >40 weeks. 
Compared with infants born >40 weeks, infants 
born at 35–36 weeks had an adjusted odds ratio 
(OR) of 0.51 (95% CI 0.34 to 0.76) of breastfeeding 
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at 6 months. 




partum mental health, 
and health service 
utilization between a 
group of late preterm 
maternal infant pairs 






Mothers of late preterm infants were more likely to 
have experienced breastfeeding difficulties. Late 
preterm infants were less likely to have breastfed 
within 24 hours after birth p<0.001 as well as 
before leaving the hospital p<0.001, and to be 
breastfeeding at 4 months p=0.008. 
Late preterm infants more likely than term to be 
rehospitalized before 4 monthss p<0.001. 
Gianni et al., 2016 Poor Feeding To identify the 
facilitators and barriers 
to breastfeeding during 
hospital stays according 
to the experiences of 









age of 35.2 
Factors that were reported as inhibitors to 
breastfeeding were prematurity or situations that 
are commonly associated with preterm birth such 
as infant’s drowsiness, occurrence of 
comorbidities, presence of medical devices, 
separation from infant and giving birth to twins 




To determine the 
proportion of late 
preterm infants with a 
prolonged 
hospitalization and to 
describe the most 
common morbidities in 






reviews. GA and 







and calculated the 






94 (40%) had a prolonged hospitalization; 75% of 
34-week LPTs had a prolonged hospitalization 
compared with 50% of those with GAs of 35 weeks 
and 25% of those with GAs of 36 weeks. The most 
common conditions/interventions were an oxygen 
need, phototherapy for jaundice, and hypothermia 
requiring an isolette. 
McLauren et al., 2009 Readmission 
Societal Cost 
To examine the most 
common causes and 
costs of 
rehospitalization and 
other health care use 
among late preterm and 







Late preterm infants were rehospitalized more 
often than term infants (15.2% vs 7.9%). Late 
preterm infants rehospitalized during the short-
term within 2 weeks of discharge after birth, 
compared with term infants (p=<.0001). Late 
preterm infants with early discharge had a higher 
rate of rehospitalization during the short-term 
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the first year of life period compared with those with late discharge (p 
= 0.27) 









Contextual factors – hospital practices, prior 
breastfeeding experience, breastfeeding support 
from healthcare providers, social stressors, special 
circumstances in breastfeeding twins, prematurity 
and trigger events perceived to mark the beginning 
of breastfeeding difficulties 
Dosani et al., 2017 Poor Feeding To explore the 
experiences of mothers 
and the perceptions of 
public health nurses 
about breastfeeding 
late preterm infants. 
Exploratory mixed 
methods design, 





Three themes: Significant difficulty with 
breastfeeding, failing to recognize the infant’s 
feeding distress and disorganized behavior 
Public Health nurses: Challenges with initiating 
breastfeeding, challenges during breastfeeding, 
and the need for stimulation during breastfeeding 
Premji et al., 2017 Poor feeding To explore mothers’ 
experience of caring for 
their late preterm 







Late preterm infants not a big deal – mothers 
wanted more information on what to expect 
Feeding the late preterm infant – failed to 
recognize infants feeding distress/feeding was a 
real problem 
Experience with public health nurses – very helpful 
versus very hard 
Emotional and instrumental support – Fathers, 
family and friends provided social support 
Goyal et al., 2014 Poor Feeding To determine whether 
supportive hospital 
practices mediate the 
relationship of 
gestational age at birth 
and breastfeeding 
outcomes 
Survey 126 late 
preterm 
infants 
The effects of late preterm gestation were 
unchanged such that late preterm infants still had 
less than half the odds of exclusive breastfeeding 
at 1-week post-partum compared with term infants 
(AOR 0.40 [95% CI 0.24–0.68]).  Hospital supportive 
factors did not increase the likelihood that late 
preterm infants would breastfeed at 1 week of life. 
 
Consequences in Childhood 
McLauren et al., 2009 Societal Cost 
Readmission 
To examine the most 







The average length of stay of the birth 
hospitalization for term infants was 2.2 days, and 




other health care use 
among late preterm and 
term infants throughout 
the first year of life 
infants had a substantially longer average stay of 8.8 days 
and average cost of $26,054. Total first year costs 
after birth discharge were on average 3 times as 
high among late-preterm infants ($12247) 
compared with term infants ($4069).  
Bird et al., 2010  Societal Cost 
Respiratory 
 
To distinguish the 
effects of late preterm 
birth from 
complications 
associated with the 
causes of delivery 
timing  
Birth certificates, 
maternal and infant 
Medicaid claims 
and maternal and 
infant hospital 
discharge records 
for all Medicaid 
deliveries in the 
state of Arkansas  
LPT = 5188  
Term = 13303  
  
 
Outpatient and inpatient Medicaid expenditures in 
the first year were both mostly higher (outpatient, 
adjusted marginal effect: $108 
(95% confidence interval $58-$158), inpatient, 
$597 (95% confidence interval: $528-$666) for late 
preterm infants  
 
Johnson et al., 2015 Developmental To define 
neurodevelopmental 
outcomes at 2 years 
corrected age and to 
explore risk factors for 
adverse cognitive 











Rates of neurosensory impairment were 1.6% in 
LMPT and 0.3% in controls; cognitive impairment 
6.3 versus 2.4%. LMPT birth was a risk factor for 
neurodevelopmental disability. 








executive functions in 
preschoolers born late 
preterm and admitted 











Executive function (p=0.18 to .026) (noun/verb) 
 
Woythaler et al., 2011 Developmental To compare the 
neurodevelopmental 
outcomes of late 
preterm to term infants 







N= 6300 Term 
LMPT infants had lower Mental Developmental 
Index (p=<.0001) and psychomotor developmental 
index (P=<.0001). LMPT had higher adjusted OR for 
mental (1.52; 1.26-1.82) or psychomotor (1.56; 
1.30-189) delay. 
Berard, Magali, & Societal costs After first hospital Diagnoses of Administrativ Total health service costs during the first 2 years of 
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Devera (2011) discharge following 
birth, late preterm 
infants would accrue 
higher healthcare costs 




late preterm and 
term infants using 
Cox’s proportional 
hazards models. 
Health care costs 
expressed as mean 
total costs and 
costs ratios. 
e health 
records of live 
infants born. 
N = 35,733 
life were 1.99 (95% CI 1.90 to 2.09) over those for 
term infants.  Acute bronchitis was the most 
prevalent morbidity at 3 years of life. In the third 
year of life this ratio was reduced to 1.46 (95% CI 
1.90 to 2.09) 
Santos et al., 2009 Failure to thrive To evaluate growth 
outcomes, assessed 
when children were 12 
to 24 months old, by 
comparing late-preterm 
and term children 
Late preterm and 
term children were 
compared in terms 
of weight for age, 
length for age and 
weight for length z 
scores. 
3285 births, 
371 were late 
preterm 
(11.3%) 
Mothers of late preterm children reported shorter 
breastfeeding duration at the 12 and 24-month 
interviews (p=0.035, p = 0.022). At 12 months, 
prevalence of underweight, stunting (p=<0.001) 
among late preterm children when compared to 
term. At 24 months, prevalence of underweight, 
stunting (p=<0.001). when compared to term. 
Sucksdorff, et al.,2015 Developmental To examine the 
association between 
gestational age by each 
week of fetal maturity, 
weight for gestational 
age, and ADHD. 
















38355.   
35 and 36-week gestation showed increased risk of 
developing ADHD at <.001 p value. 
Goyal, Fiks  & Lorch 
(2012) 
Failure to Thrive Determine the 
association of late 
preterm gestation with 
underweight status in 
infancy 
Weight for age z 
score of 2 or less at 






Late preterm are at increased risk for underweight 
status at 6 and 12 months, trend persists at 18 
months but does not reach statistical significance 
Nepomnyaschy et al., 
2012 
Developmental To compare healthy 
late-preterm (34-
36 week) and healthy 
full-term (37-41 week) 
singleton infants on a 




Inventory and other 




LPT children scored worse than those born at term 
on language use at 2 year, language use (p=.001) 
and  literacy (p=<0.001) and math (p<0.001) at 4 
years, after adjusting for demographic and obstetric 
factors but scored > 1 SD below the mean on only 1 
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range of cognitive, 
motor, and behavioral 





of 18 outcomes (Vocabulary p=<.05). 
MacKay et al., 2010 Developmental To investigate the risk 
of special educational 
need (SEN) across the 
whole spectrum of 
gestational age at 
delivery, and to use 
these results to 
determine the 
population attributable 
risks associated with 
delivery at different 
gestational ages 
School census data 24-43-week 
gestation n= 
407,503 
33-36 weeks adjusted OR 1.53, 95% confidence 
interval of 1.43-1.63 of special education needs 
(p=<0.001) when compared to term infants.   
Chyi, Lee, Hintz, 
Gould, & Sutcliffe 
(2008) 
Developmental Test the hypothesis that 
infants born in the 
United States at 32 to 
36 weeks gestation 
without significant 
neonatal complications 
have greater rates of 
learning difficulties 
compared with full term 
classmates. 
ECLS-K – direct 
child assessment 















32 to 36 
weeks 
gestation 
The late preterm infant demonstrated an OR 1.4 to 
2.1 times elevated risk for special education than a 
full-term infant (p=<.05 compared with FT infants 
in kindergarten) (p=<0.01 compared with FT infants 
in first grade) 
Khan et al., 2015 Societal Cost To estimate the societal 
costs associated with 
moderate and late 
preterm birth 





Total birth to discharge hospital costs when 
compared to term (p=<0.001). Total societal costs 
significant at p=<0.001 in the late preterm group as 
compared to term. 
Gurka et al., 2010 Developmental To compare healthy late 
preterm infants with 
their full-term 
counterparts from age 4 












Longitudinal examination of the cognitive and 
achievement scores through age 15 years revealed 
no differences between groups. Late preterm 
children have no worse behavioral or emotional 
problems relative to full term children. No 









children were observed for the social measure of 
the amount of conflict between the child and the 
teacher. No differences were observed between 
school referrals for social services at any time 
between the first and eighth grades. 
Odd et al., 2012 Developmental To investigate whether 
infants born at late or 
moderate preterm 
gestations have 
increased risk of 
cerebral palsy or poor 
motor skills at school 















Children born LPT had a higher risk of having 
special educational needs at school (OR:1.56) 
(1.18-2.07). 
Cheong, et al., 2016 Developmental To explore the 
associations of brain 
volumes, maturation 
and injury at term 
equivalent age with 2 
years cognitive, 
language and motor 
development in 
moderate and late 
preterm children. 
 
To determine whether 
brain MRI measures 
were independently 
associated with 
development at 2 years, 
even after adjustment 
for previously reported 
perinatal factors that 
predict 
neurodevelopment in 
moderate to late 
preterm children 








128 LPT Larger total brain tissue volumes were associated 
with higher cognitive and language scores.  Larger 
total brain tissue, white matter, and cerebellar 
volumes at term equivalent age are associated with 
better neurodevelopment in moderate and late 
preterm children. 
Woythaler et al., 2015 Developmental To assess the 
neurodevelopmental 
outcomes in a 
longitudinal cohort 
study of LPIs from 









LPT had higher odds of worse Total school 
readiness score (adjusted OR: 1.52) (95% CI 1.06-




infancy to school age 
and determine 
predictive values of 
earlier developmental 
testing compared with 
school-age testing. 
Poulsen, 2013  Developmental To examine how 
gestational age is 
related to cognitive 







Assessment at age 
3 years. British 
Ability Scales II at 
ages 3, 5 and 7 
years and Progress 
in Mathematics at 
age 7 years. Each 
gestational age 
group was 
compared with the 
full-term group 
using differences in 
z scores and risk 
rations 
N = 17,362 
LPT N=1107 
The late preterm group tended to have even 
smaller differences in means scores compared with 
the full term group but they still had a statistically 
significantly (p<0.05) higher risk of scoring less 
than –1 SD below the mean for some of the tests: 
the late preterm group had a 30 to 40% increased 
risk for three of the tests (BSRA, Word Reading 
Subscale and Pattern Construction. 
 
Quigley et al., 2012 Developmental To compare school 
performance at age 5 
years in children born at 
full term (39-41 weeks 
gestation) with those 
born at early term (37-
38 weeks gestation), 
moderately preterm 
(32-33 weeks gestation) 
and very preterm (<32 
weeks gestation). 
Foundation stage 
profile at end of 
the first school year 
by teachers 




59% of LPT children did not achieve good overall 
achievement compared with 51% of term children. 
LPT birth was associated with a slightly elevated 
risk after adjustment for multiple 








1.2. Integrative Review of Interventions to Promote Breastfeeding  






























































Purpose: The purpose of this study was to tailor an existing breastfeeding intervention to 
transition late preterm infants to direct at-breast feeds. 
Methods:  This study was performed in two phases. Phase one of the study included a 
qualitative study using focus groups with mothers of late preterm infants and board-certified 
lactation consultants to tailor an existing late preterm breastfeeding intervention to meet 
identified needs.  During phase two, guided by the Theoretical Domains Framework, a 
convergent parallel mixed methods design, lactation consultants participated in focus groups 
and completed a survey, to identify potential barriers and enablers to implementation of the 
tailored intervention. 
Results:  Within the late preterm mother focus group (n=6), five themes were identified relative 
to their experience of breastfeeding a late preterm infant and the proposed intervention 
design. The lactation consultants focus group (n=6) identified additional data collections and 
outcome measures. In phase two, the focus groups of lactation consultants (n=10) identified 
workload, interruptions, and lack of staff support as significant barriers to implementation of 
the intervention. The survey identified the domains, within the Theoretical Domains 
Framework, environmental context and behavior, as well as, knowledge as having potential 
impact on implementation. Convergence of the data suggested that a successful 
implementation of this intervention can be facilitated by a supportive work environment and 
education of staff, families and community. 
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 Conclusions:  In this intervention development process, specific design and outcome measures, 
and potential enablers and barriers to implementation were identified by key stakeholders. 
Implications: This breastfeeding plan provides a map for mothers of late preterm infants to help 
guide them through the difficult period of breastfeeding these infants to encourage exclusivity 




 Late preterm infants, those born at 34–36 6/7 weeks gestation, are the fastest growing 
segment of the preterm population in the United States (Mally, Hendricks-Munoz, & Bailey, 
2013). These high-risk infants are characterized by having significant short-term morbidities of 
respiratory distress syndrome, hypoglycemia, hypothermia, feeding difficulties and failure to 
thrive (Engle, Tomashek, & Wallman, 2007; Harris, Weston, & Harding, 2012; Sahni & Polin, 
2013; Santos et al., 2009). A proportion of these infants are admitted to the neonatal intensive 
care unit during their birth hospitalization, but a significant number remain in the newborn 
nursery and receive normal newborn care due to lack of critical morbidities. Developmental 
lags and physiologic immaturities within this population are often unrecognized, resulting in 
increased hospital readmission rates for late preterm infants compared to their term 
counterparts for jaundice, feeding issues and poor growth (Young, Korgenski, & Buchi, 2013). 
 Breastfeeding has been recognized as the optimal form of nutrition for both preterm 
and term infants. Research demonstrates that breast milk provides immunological, gastro-
intestinal and developmental benefits for infants as well as physical and psychological benefits 
for their mothers (Duijts, Jaddoe, Hofman, & Moll, 2010; Kendall-Tackett, Cong, & Hale, 2011; 
Kramer et al., 2008; Ng, Cameron, Hills, McClure, & Scuffham, 2014). For these reasons, the 
American Academy of Pediatrics has recommended exclusive breastfeeding for a minimum of 
six months and continued breastfeeding for at least 12 months (AAP, 2012) for all infants, with 
few exceptions. The late preterm infant may have difficulty achieving these goals due to a 
number of early developmental challenges including altered sleep-wake states, difficulty with 
latching and suck/swallow coordination and decreased oro-motor tone (Meier, Patel, Wright, & 
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Engstrom, 2013). These difficulties frequently necessitate monitoring and implementation of 
interventions to establish direct breastfeeds, maintain mother’s milk supply, and ensure 
adequate nutritional status for growth. 
 Increased efficiency at breastfeeding occurs as the infant reaches a post gestational age 
closer to term but alternative feeding practices are often instituted in the interim to maintain 
adequate hydration and nutrition in the weeks following discharge.  These alternative assistive 
feeding devices and strategies commonly include finger feeding, cup feeding, spoon-feeding, 
nipple shields and supplemental nursing systems (ABM, 2011; Meier et al., 2013). In addition, 
mothers often receive instruction on the “triple feeding” technique, which entails 
breastfeeding, pumping and bottle-feeding expressed breast milk and/or formula to offset the 
inability of the late preterm infant to stimulate adequate milk production and obtain adequate 
nutrition (Meier et al., 2013).  Feedings thus have the potential to become demanding and 
time-consuming resulting in maternal exhaustion, frustration, and discouragement, especially 
when inadequate instructions are provided. This scenario likely contributes to the higher rate of 
breastfeeding cessation among mothers of late preterm infants compared to their term 
counterparts (Donath & Amir, 2008; Kair, 2015; Lucas, Gupton, Holditch-Davis, & Brandon, 
2013).   
 Although studies have demonstrated the need for pumping to maintain an adequate 
supply of breast milk as well as supplementation for nutritional needs, there is a lack of 
research addressing a consistent and feasible feeding routine until direct breastfeeding is 
achieved (Meier, Engstrom, Janes, Jegier, & Loera, 2012).  The purpose of this two-phase study 
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was to tailor an existing breastfeeding intervention to meet needs identified by both late 
preterm mothers and lactation consultants.   
Study Overview 
The primary goal of phase one was to assess a modified existing breastfeeding 
intervention (Meier, 2010) for practicality and acceptability using focus groups of mothers of 
late preterm infants and board-certified lactation consultants to support direct breastfeeding in 
the late preterm maternal/infant dyad.  This phase of the study used a descriptive qualitative 
approach, using focus groups, to engage stakeholders in evaluating a proposed structured 
intervention (Sandelowski, 2000).   The structured feeding intervention was initially adapted 
from an existing late preterm feeding plan developed from expert opinion by Meier (2013) to 
provide maternal guidance for timing of direct breastfeeding or pumping and bottle-feeding, as 
well as progression to direct breastfeeding alone.  Focus groups provided the means for 
mothers of late preterm infants and lactation consultants to evaluate the proposed modified 
structured intervention content, strategies, and materials. The focus group format facilitated 
peer-to-peer interaction, allowing diverse feedback from multiple perspectives (Bloor, 
Frankland, Thomas, & Robson, 2001). 
The primary goal of phase two was to further tailor the structured breastfeeding 
intervention through integration of the data obtained in phase one and to investigate potential 
determinants (barriers and enablers), from the perspective of institutional lactation 
consultants, on implementation of the revised breastfeeding intervention in their practice 
setting.  Phase two used a parallel convergent mixed methods approach to obtain descriptive 
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qualitative data through focus groups with board certified lactation consultants and 
quantitative data through a survey with the focus group participants in order to compare and 
synthesize two sets of data. A parallel convergent mixed method design guided “concurrent 
quantitative and qualitative data collection followed by separate quantitative and qualitative 
analysis, and ending with merging of the two data sets” (Creswell & Clark 2011, page 73). 
Theoretical Frameworks 
 Phase one was guided by the Breastfeeding Self-Efficacy Theory (Dennis, 1999).  This 
theory is based on Bandura’s Social Cognitive Theory that personal efficacy is based on 
performance accomplishments, vicarious experience, verbal persuasion and physiological states 
(Bandura, 1977). Breastfeeding self-efficacy is defined as the mothers’ perceived ability to 
breastfeed her newborn and is a prominent indicator of whether a mother chooses to 
breastfeed or not, how much effort she will expend, types of negative or positive thought 
patterns she will experience, and how she will respond emotionally to breastfeeding difficulties 
(Dennis, 1999). The level of breastfeeding self-efficacy is developed through prior breastfeeding 
experiences, watching other women breastfeed, and encouragement from friends, family and 
health care professionals. The level of breastfeeding self-efficacy is affected by the amount of 
fatigue, stress or anxiety that a mother may experience (Dennis, 1999). The Breastfeeding Self-
Efficacy Theory postulates that the health care professional can increase a mother’s 
breastfeeding confidence by encouragement, education and reduction of fatigue, stress or 
anxiety (Dennis, 1999). This theory guided 1) examination of antecedents of breastfeeding self-
efficacy specifically physiological and affective states (fatigue and stress) by informing the 
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questions asked within the focus group, and 2) inclusion of strategies identified by the focus 
group to promote breastfeeding self-efficacy in the tailored breastfeeding intervention.    
 The Theoretical Domains Framework (TDF) guided phase two in preparation for 
implementation of the breastfeeding intervention. The TDF was developed, through expert 
consensus and analysis of 33 behavior change theories and 128 explanatory constructs, to 
understand factors influencing behavior change in health care providers related to 
implementation of evidence based practice. The TDF may also serve as a framework to guide 
clinical intervention design and identification of barriers and enablers (facilitators) of 
implementation of interventions in the clinical setting (Michie et al., 2005). The initial key 
constructs identified within the TDF were divided into 12 domains but with further testing 
expanded to 14 domains of behavioral determinants. These 14 domains include: 1) knowledge; 
2) skills; 3) social/professional role and identity; 4) beliefs about capabilities; 5) optimism; 6) 
beliefs about consequences, 7) reinforcement; 8) intentions; 9) goals; 10) memory, attention, 
and decision processes; 11) environment context and resources; 12) social influences; 13) 
emotion, and; 14) behavioral regulation (Cane et al., 2012) (See Table 1).  In this study, the TDF 
guided the collection and analysis of qualitative and quantitative data regarding potential 
barriers and enablers to implementation of the modified structured breastfeeding intervention 
from the perspective of professional lactation consultants. 
 Late Preterm Breastfeeding Intervention 
 The original late preterm breastfeeding intervention by Meier (2010) was designed to 
replace triple feedings (Appendix A).  Mothers were encouraged to delineate consistent 
“breastfeeding times” during the day from “pumping and bottle-feeding times” during the 
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nighttime.  The late preterm mother was encouraged to pump at least 4 to 5 times the first 
week at home during a 24-hour period with at least 2 to 3 of these during the stretch of 
“breastfeeding times”. The plan provides instruction on breastfeeding the late preterm infant 
including identification of hunger signs, when to change clothing or diaper, appropriate position 
at the breast, use of nipple shields, and provision of practices to keep the late preterm infant 
awake.  At nighttime, the original plan discusses the use of a helper to bottle feed while the 
mother pumps to promote a quick return to sleep.  Mothers were encouraged to adapt the plan 
to their baby and situation and to decrease the number of bottle feedings if the infant is 
drinking at least half of the daily amount of milk from the breast or increase if the infant is 
drinking less than a quarter of daily amount of milk from the breast (Meier, 2010).       
    After reviewing the literature and expert advisement, the proposed structured 
intervention took Meier’s (2010) original plan and modified it by further delineating clustered 
direct breastfeeding sessions and feedings requiring the “triple feeding” method to reduce 
maternal fatigue and increase maternal confidence in her ability to transition to at-breast feeds.  
The innovative feeding intervention was designed to optimize and cluster direct breastfeeding 
sessions and alternative feeding methods during daytime hours with the goal of a structured 
progression to direct breastfeeding to enhance maternal self-efficacy and longer duration of 
breastfeeding (Appendix B).  The late preterm mother is provided with weekly instruction on 
the number of “breastfeeding times” and “pumping and bottle-feeding times”, a tool to 
document the infant’s progression on a weekly basis, and indicators when to contact a lactation 
consultant or primary care provider.  
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  The following three components were included in the structured plan presented to the 
late preterm mothers and lactation consultants for evaluation: Instruction on (1) periods of 
time dedicated to direct breastfeeding versus pumping and bottle-feeding; (2) steps in use and 
weaning of the nipple shield and (3) parameters for decreasing the number of times milk is 
expressed from the breast. A description of a helper, family or friend and their duties in 
assisting the mother were included for review. A daily journal was attached to the feeding plan 
for the mother to document measurements of the number of breastfeedings, pumpings, nipple 
shield use, number of bottle feedings, and volumes pumped (Appendix C). To evaluate the need 




 Sample. During phase one, two focus groups were conducted. The first focus group 
consisted of a convenience sample of International Board-Certified lactation consultants 
working in the institutional setting with at least 3 years of experience including assisting the 
late preterm maternal/infant dyad in the breastfeeding process in either a hospital or 
community setting.  The second focus group consisted of English speaking mothers who were at 
least 18 years old and had given birth and breastfed a late preterm infant within the last year 
via the “triple feeding” method.  Participants were excluded if they were mothers with 
multiples or their late preterm infant had a congenital anomaly or a prolonged stay in the 
neonatal intensive care unit. 
118 
 
Focus Group Recruitment.  Board certified lactation consultants with at least three 
years of experience were provided information about the study through a presentation 
regarding the research proposal at a Southeastern regional hospital. The consultants who were 
interested in participating contacted the PI via email, who then assessed eligibility.  For the 
second focus group in Phase I, a convenience sample of mothers of late preterm infants was 
recruited on the day of discharge from the same hospital’s postpartum unit and personal 
lactation referral. The PI screened each potential participant for inclusion criteria. Upon the day 
of discharge, the eligible participant was given a flyer with inclusion criteria, an oral explanation 
of the study, and the PI’s contact information. Potential maternal participants were instructed 
to contact the PI if interested in participating in the focus group. 
Data Collection.  An outline of the proposed breastfeeding intervention was sent to 
each potential focus group participant via email one week prior to meeting for their review.  
The focus groups were facilitated by the PI at the birth hospital, using a semi structured 
interview guide based on the design of the breastfeeding intervention. The late preterm 
mothers ranged from 2 weeks to 1 year from birth hospitalization. Each of the focus groups 
started with open-ended questions regarding the content and design of the breastfeeding 
intervention followed by increasingly detailed questions (See Table 3). Each focus group lasted 
no more than 60minutes and was audio recorded and transcribed.  
Data Analysis 
The focus group transcripts were initially reviewed by the PI for accuracy and then 
imported into NVivo 11.0 software (QSR International, PTY, Doncaster, Australia). Using a 
descriptive qualitative approach (Sandelowski, 2000), the PI developed a coding schema to 
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classify participants comments into topics and key themes using an inductive approach (Braun 
& Clarke, 2006). The analysis was based on a framework provided by Braun & Clarke (2006) 
using six phases including: 1) Familiarizing with the data; 2) establishing initial codes; 3) 
identifying themes; 4) reviewing the themes; 5) defining and naming the themes; and 6) 
reporting the findings.  Once the data were reduced to the final themes, an experienced 
research mentor reviewed all transcripts and codes to verify the content analysis. Discrepancies 
were discussed with the research mentor until consensus was achieved.  
Phase II 
 Sample.  Phase two consisted of two focus groups of lactation consultants with at least 
one year of experience in assisting the late preterm maternal/infant dyad in the breastfeeding 
process in either a hospital or community setting. The two focus groups were conducted to 
investigate lactation consultants’ perceptions of potential barriers to and enablers of 
implementing the modified structured breastfeeding intervention in the clinical setting and 
post discharge from birth hospitalization (See Appendix A). 
Focus Group Recruitment. We recruited a convenience sample of board certified 
lactation consultants via institutional email. Lactation consultants were provided with a 
description and copy of the modified breastfeeding intervention (Appendix B), along with 
contact information for the PI if interested in participating. Once eligibility had been 
determined, the interested participant was notified via email of the time and place of the focus 






 Qualitative data collection in phase two of the study was similar to phase one. A 
description of the proposed breastfeeding intervention was sent to each board-certified 
lactation consultants in both focus groups via email one week prior to the meeting for their 
review.  The PI facilitated each focus group at the birth hospital of the late preterm infant, using 
a semi structured interview. Each of the focus groups started with open-ended questions 
regarding the breastfeeding intervention followed by detailed questions related to participants’ 
responses to the initial open-ended questions (See Table 4). Each focus group lasted no more 
than 60 minutes and was transcribed verbatim.  
Quantitative. 
 After completion of the focus group, the lactation consultants completed a survey based 
on the Determinants of Implementation Behavior Questionnaire (DIBQ) (See Table 2). The DIBQ 
was developed to assess potential determinants of providers’ behavior related to intervention 
implementation. DIBQ items are based on the 12-domain version of the Theoretical Domains 
Framework. Initially, the DIBQ included 12 domains within the framework, but through further 
validation testing has expanded the number of domains to 18 (Michie et al., 2005; Huijg et al., 
2014).  The revised DIBQ questionnaire consists of 93 items measuring the 18 domains (Huijg et 
al.,2014). The survey within this study used 18 items from the DIBQ based on select domains 
from the TDF (knowledge, skills, social/professional role and identity, beliefs about capabilities, 
beliefs about consequences, goals, environmental context and resources, and behavioral 
regulation) (See Table 2). These eight domains were chosen for the ability to measure barriers 
121 
 
and enablers of implementation.  The domains of knowledge, skills, social/professional role, 
beliefs about capabilities and behavioral regulations used 2 questions each from the DIBQ.  
Beliefs about consequences and goals were each measured using one item. Environmental 
context and resources were measured using a total of 6 questions. Survey questions were 
tailored to reflect implementation of the revised structured breastfeeding intervention.  Items 
were rated on a 5-point Likert scale ranging from 1-Strongly Disagree to 5-Strongly Agree.  
Data Analysis 
Qualitative  
The transcripts were reviewed by the PI for accuracy and then imported into NVivo 11.0 
software (QSR International, PTY, Doncaster, Australia). Using a descriptive qualitative 
approach (Sandelowski, 2000) and a directed content analysis (Hsieh & Shannon, 2005), key 
concepts based on specific TDF domains (knowledge, skills, social/professional role and identity, 
beliefs about capabilities, beliefs about consequences, goals, environmental context and 
resources, and behavioral regulation), were identified and coded. These codes were then 
supported using descriptive evidence from the focus group data. Once the data were coded and 
analyzed, an experienced research mentor reviewed the transcripts and codes to verify the 
results. Discrepancies were discussed with the research mentor until consensus was achieved. 
Quantitative. 
 Summary statistics (medians and ranges) were tabulated for each question per 




Merging Qualitative and Quantitative Data 
 In Phase two of the study, the PI examined the qualitative and quantitative data (focus 
groups and survey) to gain insight into perceived barriers and enablers to implementation of 
the breastfeeding intervention within the TDF.  Using a parallel convergent design, the 
qualitative data from the focus groups and the quantitative data from the surveys were 
separately analyzed. Once this analysis was complete, the results were merged to identify how 
the qualitative data supported or refuted the TDF domains identified as barriers and enablers in 
the survey (Creswell, 2011). A relational matrix was created to match representative quotes 
from the focus groups with median response scores on items representing TDF domains from 
the survey, to identify barriers and enablers to intervention implementation as perceived by 




 Mothers.  Demographic data were not collected on the late preterm mothers in this 
focus group. Within the late preterm mothers’ focus group (n=6) (2 weeks to 1-year post birth 
hospitalization recruited on day of discharge from birth hospitalization and/or personal 
referral), five final themes emerged which guided the design and content of the modified 
structured breastfeeding intervention. These five themes included: 1) Altered sleep/wake cycle 
leads to prolonged feedings 2) Feeding challenges lead to maternal anxiety; 3) I need 
information on what is normal; 4) Step by step guide would be helpful; and 5) I need ways to 
decrease isolation.    
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  Altered sleep/wake cycle leads to prolonged feedings. 
 Late preterm mothers expressed concern about the energy involved in awakening their 
infant to feed or just in keeping their infant awake during feedings.  They found that this 
prolonged process to keep the infant awake became exhausting and frustrating.  Many felt 
having a written feeding plan helped guide them when they were physically exhausted. 
….[primigravida, 1 month post-partum] you’re just so tired and you just don’t think, you know, 
and be just like oh yeah, maybe I can just move her, change her and see if that helps …. 
…. [primigravida, 11 months post-partum] For me, my baby was late preterm so most of the 
difficulty was having to keep him awake …….he wouldn’t eat and so it was just very frustrating 
trying to keep him awake or even get him awake to eat because he just wanted to sleep. 
 Feeding challenges lead to maternal anxiety. 
 Late preterm mothers also expressed increased anxiety in relation to the volume of 
breast milk that the infant was receiving, desire to breastfeed, and that the act of breastfeeding 
alone caused the infant to burn more calories than he or she was consuming. 
I was worried that she wasn't getting enough and then worried that she was burning too many 
calories trying to latch on so yeah that was the biggest issue. 
…. [primigravida 2 weeks post-partum] I hope he gets more from me than – I do pump my milk 
but then I hope he gets more from me by latching…. 
…[multigravida 6 months post-partum] I was just pretty much sitting at home like she’s got to 




 I need information on what is normal (late preterm infant) 
 All of the late preterm mothers voiced the need to have information at discharge on 
“normal” expectations for breastfeeding.  They felt that having more information would help 
them feel empowered to make informed decision rather than letting mother's intuition guide 
feedings and care of their infant.  
[primigravida, 1-month post-partum] I think just for me just kind of knowing that I guess it was 
normal, the plan or just having a plan I guess is what I'm trying to say and knowing Week 1, 
Week 2 what to kind of expect would have been nice. 
 Step by step guide would be helpful. 
 Mothers voiced the need for a step by step guide to trouble shoot feeding and physical 
problems that they experienced with their late preterm infant.  They suggested including “what 
if” scenarios, warning signs and easy access to contact information for individuals with 
expertise in the care of the late preterm infant. 
[primigravida 2 months post-partum] I just think that it gives you like step by step 
something to kind of clench on to or latch on to, keep going through the day and the night and 
kind of spread it out.   
…..[primigravida, 11 months post-partum] kind of like a sheet that says {what to do} like when 
you get appliance (breast pump) that's not working.... 
….[multigravida, 6 months post-partum] you're so tired it's just nice to take a look at something 
and say okay, this is what I do next and you can refer back and it gives you like numbers so you 




 I need ways to decrease isolation. 
 Many mothers expressed appreciation of the concept of involving a helper. They 
expressed the feeling of isolation and the added pressure for them to do it all themselves. The 
mothers felt that the helper would reduce the fatigue 
….. [primigravida, 2 months post-partum] (He) [father of the baby] wants to help and you just 
don't realize it because you think it's just you and the baby and so it is really a great thing to 
have them helping. So that is a great part of the plan...   
[primigravida, 1-month post-partum] I like the part about the helper in all of it because I 
try to do stuff myself and I think it’s a mom thing. You feel like you need to do it yourself. The 
schedule is very rigorous the first few weeks and it’s exhausting and if you try to do it yourself, it 
is rough…. you need someone to stand alongside you and take on whatever they can take on. 
[primigravida, 6 months post-partum] I’m glad I had help and I would recommend 
everybody who is going through this should have a helper that they trust and they can rely on 
because at least when you’re pumping. They could feed the baby with bottles and then both of 
them can have some rest so yeah, I think that’s a great thing on the plan. 
 Lactation Consultants. The second focus group in Phase I consisted of board certified 
lactation consultants (n=6) with at least three years’ experience assisting late preterm mothers 
in breastfeeding. These lactation consultants were asked several questions regarding the 
content, structure and appropriate outcomes to evaluate regarding the effect of the 
breastfeeding intervention. (See Table 3) Key themes that informed changes to the proposed 
breastfeeding intervention included: 1) feeding frequency was inadequate; 2) pumping 
frequency was inadequate; 3) include a description of a good feeding; 4) include detailed 
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implementation instructions for lactation consultants; 5) add additional outcomes; and (6) basic 
design changes. 
 Many of the lactation consultants felt that the frequency of feeding and pumping were 
inadequate based on practice guidelines (ABM, 2011).  
… [IBCLC certified for 23 years]so eight {feedings} would be a minimum, and even with eight, 
babies can get in trouble. And so, when people say you need to lose five or ten pounds, five is 
pretty good…so my concern would be: is eight safe, or would it be better to say 10 to 12 in 24 
hours?  
The lactation consultants suggested an increase in the recommended number of 
feedings and pumping during the daytime, but they liked that the mothers would get additional 
rest with the plan. All of the lactation consultants felt that a description of a good feeding 
needed to be included but that the journal log submissions, a check mark made every time the 
mother breastfed, would give a clear picture to the parents of what they needed to do.  
[IBLC certified for 5 years] I like the journal log submission. I think that’s really good, very clear 
to the parents what they need to do, just fill in a dot, that’s pretty easy to do when you’re 
operating on sleep deprivation. 
  The focus group participants felt that inclusion of guidelines for the lactation consultant 
for implementation as well as instructions for follow-up for the parents would provide needed 
instruction after discharge.  All of the lactation consultants felt that “pees and poos”, bilirubin, 
and pumping volumes would be additional outcomes that would be beneficial in determining 
breastfeeding adequacy for both mother and lactation consultant. Basic design changes 
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included the reading level of the plan given to the parents and increasing the font size for ease 
of reading.   
…. [IBCLC certified for 16 years] a lot of people read at a fifth grade level…..Some people might 
not even know what stimulation means….  
Phase II. 
 Ten board certified lactation consultants were involved in Phase II. These participants 
were employees of a large Southeastern regional hospital with a range of years in lactation 
experience from 2.5 years to 23 years (median 16). 
Qualitative Findings 
  Factors in the domain of “environmental context” were the primary potential barriers 
and enablers identified by the lactation consultants.  The lactation consultants felt that time 
constraints and their workload would provide an obstacle to implementing the intervention.  
Specific barriers included interruptions that occurred throughout the day, as well as, the 
number of patients seen daily.  The lactation consultants felt that a full staff and community 
support would be important for successful implementation, citing the importance of having 
support of the pediatricians for follow-up and continuity for sustainability of the intervention. 
In contrast, they identified an enabling environmental factor in that their institution and 
management staff would be on board to help facilitate implementation of the breastfeeding 
intervention. 
 [IBCLC certified for 20 years] You have really got to be on top of your game to really 
manage the workload ….[There are] a lot of interruptions and you have really got to stay 
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focused and diligent about what you’re doing to not lose track and documentation can kind of 
pile up on you …. 
 [IBCLC certified for 5 years] I think that’s a big element of the success of this is getting 
peds on board because their voice is going to override pretty much anything we could say. It 
really is. 
 [IBCLC certified for 20 years] We have quarterly meetings with (management) and they 
seem to be very receptive to anything that we have to say, give us a lot of good input and I feel 
like they would support this. 
 A second TDF domain that received frequent mention was that of “knowledge”. All of 
the lactation consultants felt that education was an important part of facilitating 
implementation of this intervention. The appropriate education of staff, physician, and 
community providers including those lactation consultants in pediatric practices were 
highlighted as an important component of success with implementing the breastfeeding 
intervention. Inadequate amount and quality of the education was highlighted as a possible 
barrier. 
….[IBCLC certified for 16 years] if we don’t educate the nursing staff, they have first contact with 
most of the moms. So they’ll have to, I think, a lot of people buy-in when they understand why 
we’re doing what we’re doing. And also educating like the physicians, and the providers so that 
you can continue the continuity. 
 Several lactation consultants felt it was imperative that the staff were on board with the 
intervention and that without complete unit involvement it would be difficult to implement and 
sustain the breastfeeding intervention.  There would be little change to breastfeeding support 
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of the late preterm infant without the units’ active participation in implementing the modified 
breastfeeding intervention which is identified as a potential barrier within the TDF domain of 
“behavior regulation”. By changing how the bedside nurse provides support may further 
support sustainability of breastfeeding in the late preterm maternal/infant dyad. 
…..[IBCLC certified for 2 ½ years] you have to have the full floor on board because without the 
support of every player, we’re not going to be successful, and the mom is not going to be 
successful, and the baby will suffer.  
 The lactation consultants felt that the intervention would have an impact on “beliefs 
about consequences”. They felt that the intervention enabled the mother to make decisions 
about her baby while providing accountability for the provider.  
[IBCLC certified for 23 years] Giving that mom that chance to make the decision on what she 
feels is best for her baby instead of the providers deciding what’s best for her baby, at least 
while they’re in the hospital and we have time to bridge the gap….. 
Quantitative Findings 
 Medians were reported due to the small sample size (n=10). The median of years as a 
board-certified lactation consultant was 16.  The scores from the questions related to each 
specific TDF domain ranged from 3.5 to 5.0 (See Table 5). Four domains emerged as having the 
highest median of 5 (strongly agreed): beliefs about consequences, social/profession role, skills, 





 A relational matrix was implemented to examine potential barriers and enablers 
established from the qualitative component of this phase of the study in relation to the 
predetermined TDF domains, as well as, the medians and ranges from the results of the survey 
(quantitative part) (See Table 6). 
Behavior regulation  
Our analysis of the TDF indicated the respondents strongly agreed that they could 
identify when they would deliver the breastfeeding intervention and how they would deliver it 
if the participant was not motivated. Participants identified specific factors, including 
education, staff involvement, staff encouragement to enhance their confidence, and helper 
involvement, as essential to enabling successful implementation and changing practice and 
outcomes. Unwillingness of the lactation consultant or staff and the work load of the lactation 
consultant were identified as potential barriers to practice change. 
Environmental context 
The participants strongly agreed that management and the organization’s leadership 
would listen and support implementation of the breastfeeding intervention but also felt that 
due to time constraints, workload, and interruptions, difficulties with implementation may 
arise. 
Goals 
The ability of the respondents to achieve the identified outcomes presented the widest 
range of responses. They agreed that the breastfeeding intervention was useful in achieving the 
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desired outcomes, but that education, staff, facility, and community support are needed to 
enable implementation.   
Beliefs about consequences 
The lactation consultants acknowledged that this breastfeeding intervention was useful. 
They recognized that the outcomes achieved would rely on education and autonomy with the 
staff, family, and community. 
Beliefs about capabilities 
The participants felt that they were experienced and confident to deliver the 
intervention even to those who were not motivated to participate. The inability of the lactation 
consultant to adapt to the workload or interruptions could impede the implementation success 
but education would enable ease of use. 
Professional role 
A large number of the participants identified the intervention as part of their role as a 
lactation consultant. The inability to adapt and lack of confidence were identified as barriers to 
the lactation consultant’s ability to implement the breastfeeding intervention. 
Skills  
The lactation consultants strongly agreed that they had the necessary skills to 
implement the breastfeeding intervention.  Educating the lactation consultants and the family, 
along with encouragement, would facilitate effective implementation but lack of confidence 




Education was acknowledged as critical to the success of implementing the 
breastfeeding intervention. The lactation consultants felt that their role was clearly defined and 
that the guidelines would be successfully implemented. Focus on education of staff, community 
and family was needed, as well as, autonomy within all three of these entities enabling an easy 
and sustainable implementation. 
Discussion 
 Breastfeeding interventions specifically tailored to the late preterm infant are lacking 
and this study endeavored to fill that gap.  As our prior integrative review demonstrated, 
duration and exclusivity of breastfeeding can be improved with effective implementation of an 
intervention tailored to the needs of the late preterm infant (Cartwright, Atz, Newman, Mueller 
& Demirci, 2017).  The findings from the dissertation study provide guidance on a breastfeeding 
intervention that will address specific needs identified by late preterm mothers but also 
provided guidance on factors that will affect implementation of such interventions in clinical 
practice. 
 Although mothers have identified breastfeeding as a unique bonding experience, the 
late preterm infant is less likely to initiate breastfeeding and less likely to be exclusively 
breastfed at the time of discharge from birth hospitalization (Ayton, Hansen, Quinn & Nelson, 
2012; Hackman, Alligood-Percocco, Martin, Zhu and Kjerulff, 2016). Demirci, Sereika and Bogen 
(2013) found that marital status, age, race/ethnicity, education, parity, participation in the 
Women, Infants and Children Program (WIC), and smoking status significantly impacted 
breastfeeding initiation in mothers of late preterm infants. Gestational age, cesarean delivery, 
infant and/or maternal physical challenges that require separation and a delay in feedings, as 
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well as, sleepiness and/or delayed bilirubin clearance due to prematurity are factors delaying 
initiation of feedings within the recommended one hour after birth (Ayton et al., 2012). These 
infants have unique feeding challenges including altered sleep-wake status and a poor suck 
decreasing the amount of intake from the breast resulting in the need for supplementation. In 
addition, mothers of late preterm infants may experience frustration, stress and anxiety over 
milk supply, the ability to adequately feed their infant and breast pumping (Kair, Flaherman, 
Newby & Colaizy, 2015).  These factors alone support the need for tools to assist the late 
preterm mother in breastfeeding success. 
 Intervention Development 
 Late preterm mothers expressed the need for step by step instructions on progression 
of their late preterm infant to breastfeed exclusively.  Based on their feedback, the inclusion of 
“what if” scenarios would provide the ability for the mother to trouble shoot problems that 
arise as well as provide a tool to know when to call for further instruction.  Several mothers 
shared their concern about the lack of information on normal feeding patterns for their late 
preterm infant and the desire for guidance on timing and frequency of evaluation of the infant 
by the primary care provider.  In a previous mixed methods study exploring the experiences of 
mothers and the perceptions of the public health nurse about breastfeeding the late preterm 
infant, anticipatory guidance about what constituted a normal feeding was a need identified by 
the late preterm mothers, and this knowledge deficit was associated with an increase in their 
amount of stress (Donsani et al., 2017). Premji et al. (2017) found that mothers of late preterm 
infants failed to recognize feeding cues, breastfeeding effectiveness and/or infant.  Much of the 
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professional guidance these mothers received was inconsistent and contradictory leading to 
anxiety and stress.  
 Lactation consultants in this study felt that consistent weight, urine and stool output, 
and bilirubin values needed to be assessed by both primary care provider and parents to 
provide an additional indicator on the quality and quantity of feedings that the late preterm 
infant is receiving.  Consistent weight gain, output, and bilirubin values are established as a 
measurement of well-being in the late preterm infant (ABM, 2011). The breastfeeding 
intervention modified in this study provides a structured tool to monitor these well-being 
parameters by both the parents and the primary care provided as recommended by current 
practice guidelines (ABM, 2011). 
Intervention Implementation      
 Knowledge was identified as a domain instrumental to implementation of the 
breastfeeding intervention. The lactation consultants expressed that all stakeholders involved 
with the care of the late preterm infant needed to be supportive and educated about the 
intervention for successful implementation. Training that includes lactation consultants and 
physicians in the hospital and community, nursing staff, and management would limit the 
potential conflicting information the mother may receive both in and out of the hospital.  This 
approach is supported by a prior study investigating knowledge deficit of breastfeeding in 
health care professionals. Pound et al. (2014) found knowledge deficits related to breastfeeding 
assessment in a sample of Canadian physicians. Education extended to the helper/significant 
other, family and friends involved in the care of the mother and the late preterm infant were 
felt to be imperative to long term success of the breastfeeding intervention. 
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 Environmental context and resources were highlighted as a significant barrier to 
implementation of the breastfeeding intervention. The lactation consultants’ workloads, 
number of interruptions and the ability of the consultant to adapt to these situations 
significantly affects the time available to instruct and assist the mother on the feeding 
intervention. The lactation consultants felt that the late preterm infant presented with unique 
feeding challenges that required lactation support for a significant period of time. To reduce the 
risk of feeding difficulties, the National Perinatal Association recommends a dedicated lactation 
consultant, ideally a board-certified lactation consultant, be available to assist these infants 
both in the hospital and after birth hospitalization (Phillips et al., 2013). The survey suggested 
the use of the intervention as a function of the lactation consultant’s professional role, but that 
environmental constraints would need to be addressed. 
Implications for Future Research 
 Based on the findings, future implementation and subsequent evaluations of the 
intervention should include an assessment of its effect on exclusivity and duration of 
breastfeeding, and possible additional outcomes, i.e. rate of readmission and weight gain.  
Further revisions to the plan are recommended given current environmental and role 
constraints expressed by the lactation consultants. Future development of strategies that help 
participants to enter daily breastfeeding intervention data by integrating mobile technology 
should be a consideration.  Additional research to inform future implementation should 
address inclusion of nipple shield use and weaning within the plan as this was highlighted as 
problematic in the late preterm mother’s focus group. Additionally, expanding focus groups to 
include pediatricians, staff nurses and other individuals encountering the mother/infant dyad 
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could provide valuable additional insights into the intervention design and implementation 
strategies.  
Limitations 
 Due to the sample size, the findings of our study should be interpreted with caution.  
The late preterm mothers focus group only included those mothers who could read, write and 
speak English in a single setting which may not be representative of the population.  There is 
the potential of underrepresentation of the domains within the TDF due to evaluation of only 
specific domains. It is possible that important factors were overlooked in the domains not 
identified. An additional limitation is the lack of a late preterm mother focus group in phase II of 
the study due to the difficulty in recruiting in Phase I.  Subsequently there is no feedback from 
mothers on the revisions made to the tailored structured intervention. Adequate feedback for 
any intervention development may require different technologies including telephone 
interviews and/or online discussion boards to increase the number of participants. Finally, the 
intervention was tested for acceptability only, not effect. 
Conclusions 
 A critical feature in development, delivery, and evaluation of education interventions is 
acquiring viewpoints, perspectives and guidance from stakeholders. This study provided 
feedback on a tailored existing late preterm breastfeeding intervention, as well as, 
identification of barriers and enablers to implementation, from the perspective of mothers of 
late preterm infants and lactations consultants. This study established a foundation for future 
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 Theoretical Domain Framework 
 
Domain Definition 
D1 Knowledge An awareness of the existence of something. 
D2 Skills An ability or proficiency acquired through practice. 
D3 
Social professional role 
and identity 
A coherent set of behaviors and displayed personal qualities of an individual in a 
social or work setting. 
D4 Beliefs about capabilities 
Acceptance of the truth, reality, or validity about an ability, talent, or facility that a 
person can put to constructive use. 
D5 Optimism  





Acceptance of the truth, reality, or validity about outcomes of a behavior in a given 
situation  
D7 Reinforcement 
Increasing the probability of a response by arranging a dependent relationship, or 
contingency, between the response and a given stimulus 
D8 Intentions A conscious decision to perform a behavior or a resolve to act in a certain way 
D9 Goals Mental representation of outcomes or end states that an individual wants to achieve 
D10 
Memory, attention and 
decision processes 
The ability to retain information, focus selectively on aspects of the environment, and 
choose between two or more alternatives 





 Theoretical Domain Framework 
 
Domain Definition 
and resources encourages the development of skills and abilities, independence, social competence, 
and adaptive behaviors.  
D12 Social influences 
Those interpersonal processes that can cause an individual to change their thoughts, 
feelings, or behaviors 
D13 Emotion 
A complex reaction pattern, involving experiential, behavioral and physiological 
elements, by which the individual attempts to deal with a personally significant 
matter or event. 
D14 Behavioral regulation Anything aimed at managing or changing objectively observed or measured actions. 
 
Note. Adapted from “From Theory to Intervention: Mapping Theoretically Derived Behavioral Determinants to Behavior Change Techniques” by 








Survey of Breastfeeding Intervention 
   Survey of Breastfeeding Intervention Strongly  
Disagree 
Disagree Neutral  Agree Strongly 
Agree 
1 D1 The objectives of the breastfeeding intervention and the lactation consultant’s 
role in this breastfeeding intervention are clearly defined. 
1 2 3 4 5 
2 D1 I know how to deliver the breastfeeding intervention following the guidelines  1 2 3 4 5 
3 D2 I have the skills to deliver the breastfeeding intervention. 1 2 3 4 5 
4 D2 I have enough experience to deliver the breastfeeding intervention following the 
guidelines 
1 2 3 4 5 
5 D3 Delivering the breastfeeding intervention following the guidelines is part of my 
work as a lactation consultant. 
1 2 3 4 5 
6 D3 It is my responsibility as a lactation consultant to deliver the breastfeeding 
intervention following the guidelines. 
1 2 3 4 5 
7 D4 I am experienced enough to deliver the breastfeeding intervention. 1 2 3 4 5 
8 D4 I am confident that I can deliver the breastfeeding plan even when participants 
are not motivated. 
1 2 3 4 5 
9  D6 For me, delivering the breastfeeding intervention following the guidelines is very 
useful. 
1 2 3 4 5 
10 D9 Does working on something else on your agenda a higher priority than delivery 
of the breastfeeding intervention following the guidelines? 
1 2 3 4 5 
11 D11 The breastfeeding plan is simple to deliver. 1 2 3 4 5 
12 D11 It is possible to tailor the breastfeeding intervention to participants needs? 1 2 3 4 5 
13 D11 The breastfeeding intervention takes little time to deliver. 1 2 3 4 5 
14 D11 In the organization I work, all necessary resources are available to deliver the 
breastfeeding intervention 
1 2 3 4 5 
15 D11 I can count on support from the management of the organization I work in to 
deliver the intervention, when things get tough. 
1 2 3 4 5 
16 D11 The management of the organization I work in is willing to listen to my problems 
with delivering the breastfeeding intervention following the guidelines. 
1 2 3 4 5 
17 D14 I have a clear plan with regard to delivering the breastfeeding intervention when 
the participants are not motivated. 
1 2 3 4 5 
18 D14 I have a clear plan of when I will deliver the breastfeeding intervention following 
the guidelines 
1 2 3 4 5 
Note. Adapted from “Measuring Deterinants of Implementation Behavior: Psychometric Properties of a Questionnaire Based on the Theoretical 
Domains Framework”, by Huijg, J., Gebhardt, W., Dusseldorp, E., Verheijden, M., Van der Qouwe, N., Middelkoop, B. and Crone, M.(2014). 





Focus Group Interview Questions Phase I 
Group #1 – Mothers of Breastfeeding Late Preterm Infants #2 – Lactation Consultants 
What were things that made breastfeeding your infant 
difficult? 
What discharge instructions would have helped you in 
feeding your baby? 
What do you like/find helpful in this feeding plan? 
What do you like/find not helpful/feasible/etc.? 
What changes would you like to see made to the plan? 
 
How do you feel about this plan? 
What are your thoughts on the design and layout? 
What would be the best time in the birth hospitalization to 
deliver this intervention? 
Are there additional outcomes that need to be measured? 
Who would require instruction on the intervention, i.e. 
mother, father, and/or helper?  
What would you change about this intervention? 
In what ways, if any, do you think this plan will affect 















Lactation Consultants Focus Group Questions Phase II 
Table 2 – Lactation Consultants Focus Group Questions 
As lactation consultants, what would make it tough to implement this breastfeeding intervention? 
What might facilitate implementing this breastfeeding intervention? 
How does the environment you work in support the delivery of this breastfeeding intervention? 
How is implementing this breastfeeding intervention a part of your role as a lactation consultant? 
What could your organization do to promote implementation of this breastfeeding intervention? 















Survey of Breastfeeding Intervention Lactation Consultants Medians of Theoretical Domains 
 
Domain Minimum Maximum Median  
Behavioral regulation 2 5 4 
Environmental context 2 5 5 
Goals 1 5 3.5 
Beliefs about Consequences 4 5 5 
Beliefs about Capabilities 2 5 4 
Social/Professional role 3 5 5 
Skills 4 5 5 






Relationship Matrix – Relationship of the TDF domain, barriers and enablers with supporting 
            qualitative and survey item measure  
Domain Barriers Enabler Quotes Medians 








I’m not always sure that the nursing staff 
would do what it says and we run into 
that a lot with a lot of things, like the 
choices, what choices they had and they 
don’t always bother to follow the options 
4 









…you have to have the full floor on board 
because without the support of every 
player, we’re not going to be successful, 
and the mom is not going to be 







I think education the family is going to be 
really important so that they really 
understand the rationale behind your 
intervention 
I think it’s well prepared.  It’s well 
thought out and I don’t think we’ll have 
any difficulties implementing it.   
I think that I loved it as well.  It had a lot 
of great ideas in it.  I think at this point 
with the two different units, it is very 






I think just making sure it’s carried out. 
Just coming in and looking and seeing 
what the needs are of the unit and 




Adaptability Education You really got to be on top of your game 
to really manage the workload 
4 
Social/Professional role Adaptability 
Confidence 
 That’s why I’m always with the nurses, 
“you know how to do this. You can do 
this. Don’t call me for that. I’ve seen you 
do this.” 
5 
Skills Confidence Education 
Helper 
I think moms are so much more 





Encouragement supporting them and helping them. 
Knowledge  Education 
Autonomy 
Helper 
I think educating the staff is going to be 







Original Late Preterm Breastfeeding Plan 
 
Used with permission.  Meier, P., Patel, A. L., Wright, K., & Engstrom, J. L. (2013). Management of breastfeeding during and after the 











1. To increase exclusivity and duration of breastfeeding to at least 3 months among mothers of late preterm infants in the study 
population.  
 
Lactation Consultant guidelines for implementation of this breastfeeding intervention 
Day of Life Guidelines 
Day of Birth (0) 1. Ascertain gestational age 
 2. Assess infant’s feeding readiness 
 3. Attempt to latch 
 4. Begin hand expressing/breast message 
 5. Teach alternative feeding methods (i.e. SNS, syringe, paced 
bottle feeding) 
 6. If breastfeeding sessions are suboptimal teach mother to 
supplement with syringe/bottle feeds expressed breast 
milk to infant as needed 
 7. Start modified breastfeeding intervention if lactation 
consultant feels feedings are not adequate (at this time 
assess mother’s  readiness to learn) 
 8. If breastfeeding intervention is implemented, educate 
mother on weekly intervention plan, journal log entries 
and important contact information 




Day of Life #1 1. Assess the weight, number of voids and stools, and 
bilirubin  
 2. Assess breastfeeding session (ability to latch, duration, 
need for nipple shield) 
 3. Assess the need for supplementation 
 4. Teach alternative feeding methods (i.e. SNS, syringe, paced 
bottle feeding) 
 5. Implement breastfeeding intervention ****If 
supplementation is needed ****  
 6. Educate mother on weekly intervention plan, journal log 
entries and important contact information. 
 7. Lactation to attempt to visit and assess breastfeeding x 2 
  
Day of Life #2 1. Assess discharge plans 
 2. Assess for discharge support needs (pediatric 
appointment, breast pump, outpatient lactation support, 
helper/partner support at home) 
 3. Assess the weight, number of voids and stools, and 
bilirubin 
 4. Assess milk supply 
 5. Assess supplementation needs (pumped breast milk, 
donor breast milk and/or formula) 
 6. Assess feeding x 1 
 7. Continue with breastfeeding intervention 
 8. Assess mother’s understanding/knowledge of the 
breastfeeding intervention (i.e. weekly intervention plan, 
journal log entries, and important contact information). 
 9. If infant not being discharge, please continue with 
guidelines 3 through 8. 
  
Day of Life #3 (If remains in hospital) 1. Assess discharge plans 
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 2. Assess for discharge support needs (pediatric 
appointment, breast pump, outpatient lactation support, 
helper/partner support at home) 
 3. Assess the weight, number of voids and stools, and 
bilirubin 
 4. Assess milk supply 
 5. Assess supplementation needs (pumped breast milk, 
donor breast milk and/or formula) 
 6. Assess feeding x 1 
 7. Continue with breastfeeding intervention 
 8. Assess mother’s understanding/knowledge of the 
breastfeeding intervention (i.e. weekly intervention plan, 
journal log entries, and important contact information). 
 9. If infant is discharged, mother is instructed that lactation 
consultant will do follow-up phone call within 72 hours. 
 10. If infant not being discharge, please continue with 
guidelines 3 through 8. 
  
Day of Life #4 (If remains in hospital) 1. Assess discharge plans 
 2. Assess for discharge support needs (Pediatric 
appointment, breast pump, outpatient lactation support, 
helper/partner support at home 
 3. Assess the weight, number of voids and stools, and 
bilirubin 
 4. Assess milk supply 
 5. Assess supplementation needs (pumped breast milk, 
donor breast milk and/or formula) 
 6. Assess feeding x 1 
 7. Continue with breastfeeding intervention 
 8. Assess mother’s understanding/knowledge of the 
breastfeeding intervention (i.e. weekly intervention plan, 
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journal log entries, important contact information).  
 9. If infant is discharged, mother is instructed that lactation 
consultant will do follow-up phone call within 72 hours 
 10. If infant not being discharged, please continue with 
guidelines 3 through 8. 
  
If infant remains in the hospital continue 


















Feeding Your Baby 
Weight 
___ lb___oz 









• It is important that your baby has at least 8 to 12 feedings in a 24-hour period  
• Begin by trying to breastfeed your baby at least 4 to 5 times from the breast during the daytime for no more than 15 to 
20 minutes each feed 
• Begin breastfeeding when you baby is awake without any further activities of changing diaper or clothing. This will give 
your baby extra energy to breastfeed. 
• Nipple shield (When prescribed for breastfeeding):  Use nipple shield with each breastfeeding  
• When your baby falls asleep during the feeding, change the diaper and clothing to provide extra stimulation for a 
possible second feeding opportunity. 
• Feed your baby any time he is awake and ready to feed, this can be as soon as 5 to 10 minutes from the last feeding   
• During this first week at home you will need to do the following at least 2 to 3 times per day; hand express followed by 
double pumping 10 to 15 minutes OR pump your breasts 2 to 3 times after breastfeeding during the daytime. When 
your breast milk supply is established you will need to double pump 15 -20 minutes after breastfeeding. 
• Continue with supplementation as prescribed.  
If your baby is not: 
• Latching or 
latching well 
• Having at least 6 
wet diapers per 
day 
• Having at least 3 
dirty diapers per 
day 
       Then: 
• Contact a lactation 
consultant 
• Schedule a visit 



















• At night time for at least 3 feedings you will pump your breast only (may breastfeed if you desire) 
• During the period of time that you are pumping, have a partner/helper if available to prepare the baby by changing the 
diaper and then bottle feed your baby with as much as he or she will take of either your pumped breast milk or 





FEEDING YOUR BABY 
Weight 










• Continue to feed your baby at least 8 to 12 feedings over a 24-hour period.  
• Increase your direct breastfeeding times to at least 5 to 6 times during the daytime for no more than 20 minutes each 
feeding. 
• Continue breastfeeding when your baby is awake without any further activities of changing the diaper or clothing to 
provide extra energy needed to breastfeed. 
• Continue to use the nipple shield as prescribed 
• Feed your baby any time he or she is awake and ready to feed, this can be as soon as 5 to 10 minutes from the last 
feeding  
• You will need to do the following at least 1-2 times; pump or hand express your breast during the daytime after 
breastfeeding. hand express followed by double pumping 10 to 15 minutes OR pump your breasts 2 to 3 times after 
breastfeeding during the daytime. When your breast milk supply is established you will need to double pump 15 -20 
minutes after breastfeeding.  
• Continue with supplementation when prescribed (If has reached birthweight consult with primary care provider 
regarding amount of supplementation) 
If your baby is not: 
• Latching or latching 
well 
• Having at least 6 or 
more wet diapers 
per day 
• Having at least 3 
dirty diapers per day 
• Has not gained 4 to 
7 ounces  
THEN: 
• Contact a lactation 
consultant 
• Schedule a visit with 
your primary care 
provider. 
 
** If your infant is having 
no problems with 
breastfeeding still 
consider touching base 
with your lactation 













• At night time for at least 2 feedings you will pump your breast only (may breastfeed if you desire) 
• During the period of time that you are pumping, have a partner/helper prepare the baby by changing the 
diaper and then bottle feed your baby with as much as he or she will take of your pumped breast milk with 














• Continue to feed your baby at least 8 to 12 feedings over a 24-hour period. 
• Increase your direct breastfeeding times to at least 6 to 7 during a 24-hour period 
• Continue breastfeeding when your baby is awake without any further activities of changing the diaper or clothing to 
provide extra energy needed to breastfeed, this can be as soon as 5 to 10 minutes from the last feeding. 
• Nipple Shield: If your infant is above his/her birth weight begin trying to latch infant directly to the breast when awake 
but if infant slips off continue the rest of the feeding with the nipple shield 
• Feed your baby any time he or she is awake and ready to feed, this can be as soon as 5 to 10 minutes from the last 
feeding. 
• You will not need to pump during daytime hours.  
• Supplementation as per primary care providers instructions 
If your baby is not: 
• Not latching or not 
latching well 
• Having at least 6 or 
more wet diapers 
per day 
• Having at least 3 
dirty diapers per day 
• Not gained 4 to 7 
ounces since week 
two 
THEN: 













• At night time you may not have to pump but if your baby has been having difficulty gaining weight consider pumping 2 









• Continue to direct breastfeed your baby at least 8 to 12 times in a 24 hour period 
• Feed your baby any time he or she is awake and ready to feed, this can be as soon as 5 to 10 minutes from the last 
feeding  
• Nipple Shield: Begin each feeding with the nipple shield, if infant slips off finish the rest of the feeding with the nipple 
shield. 
• You will not need to pump unless your baby has had difficulty gaining weight and then consider pumping 2 times 
during the night time and continue having the helper bottle feed the baby during these periods. 
If your baby is not: 
• Not latching or not 
latching well 
• Having at least 6 or 
more wet diapers 
per day 
• Having at least 3 
dirty diapers per day 
• Not gained 4 to 7 
ounces since week 
two 
THEN: 
• Contact a lactation 
consultant 
 
YOUR LACTATION CONSULTANT IS: 
  







Appendix  C – Weekly Journal Log Submission Form 
 









Number of Breastfeedings 
 
 
Number of Times Pumping 
 
 
Did you use a nipple shield? 
Yes            No  
NIGHTTIME 
 
Number of Bottle Feedings  
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Did you use a nipple shield? 
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Did you use a nipple shield? 
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Did you use a nipple shield? 
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Did you use a nipple shield? 
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Did you use a nipple shield? 
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 This dissertation study consists of three manuscripts: (1) a scoping review examining 
antecedents and consequences of late preterm birth, (2) an integrative review of interventions 
to promote breastfeeding in the late preterm infant, and (3) a convergent parallel mixed 
methods study on the modification of an existing breastfeeding intervention for the late 
preterm infant. These manuscripts help to examine the modification, design and establishment 
of outcomes within the late preterm feeding intervention in phase I. Phase II examined the 
feasibility of implementing the intervention by examining potential barriers and enablers to 
implementation in clinical practice. 
 The scoping review to examining antecedents and consequences of late preterm birth 
concluded that maternal gestational hypertension (preeclampsia) and gestational diabetes 
frequently require an early delivery (Gyamfi-Bannerman,Fuchs, Young, & Hoffman, 2011). The 
consequences of delivery during the late preterm period predispose the infant to morbidities 
both during birth hospitalization and after discharge.  In addition, this review and the 
subsequent study address one of the primary morbidities post birth hospitalization, the risk of 
failure to thrive. More research is needed in feeding interventions to optimize nutrition 
supporting adequate weight gain and growth in the neonatal and childhood periods in the late 
preterm infant.   
 The integrative review examining the interventions to promote breastfeeding in the late 
preterm included 13 articles that met the inclusion criteria (Cartwright et al., 2017).  The 





late preterm infant through the birth hospitalization but lacked interventional studies after 
birth hospitalization. In addition, educational interventions, kangaroo care and rooming–in 
consistently demonstrated a positive effect on exclusivity and duration of breastfeeding. Due to 
the lack of interventions designed for post birth hospitalization, the dissertation study 
addressed an intervention for post birth hospitalization discharge transitioning the late preterm 
infant to direct breastfeeding. This intervention could possibly facilitate a longer period during 
which the late preterm infant receives breast milk. Achieving this goal will reduce post 
discharge morbidities, i.e., increased rate of readmission, failure to thrive and abnormal 
developmental outcomes. Including educational interventions for the families’ late preterm 
infants is important as they are primary sources of support for maternal confidence to address 
the unique breastfeeding challenges that may continue post birth hospitalization. Maternal 
knowledge and confidence in her ability to breastfeed will help the mother to feed her infant 
for a longer duration (Thulier & Mercer, 2009; Chezem, Friesen & Boettcher, 2003).  
 The subsequent study explored the modification, design, clarity, ease of use, and 
planning for implementation of a late preterm breastfeeding intervention in two phases. In the 
initial qualitative phase I, five themes emerged from the focus group of late preterm mothers 
which informed adaptation of content and design of an existing intervention: Altered 
sleep/wake cycle leads to prolonged feedings, feeding challenges lead to maternal anxiety, the 
need for information on what is normal, step by step guide would be helpful, and I need ways to 
decrease isolation.  Within the phase I focus group of lactation consultant’s suggestions were 
made regarding content, design, delivery, implementation and evaluation of the modified 





measurements of adequacy of breastfeeding including weight gain, voids and stools and 
bilirubin values, as well as the description of a good feeding were important.  The lactation 
consultants felt that for an effective implementation, guidelines or instructions for use were 
needed.  These results guided the revision of the intervention. Phase II of the study contributed 
identification of potential barriers and enablers, guided by the Theoretical Domains Framework, 
to implementing the intervention as described by lactation consultants.  Results indicated that 
the breastfeeding intervention could be implemented with adequate staff, management, and 
community education and support.  Although the lactation consultants felt that this 
intervention fell within their role, concerns over workload and time management skills were 
highlighted as possible barriers. Converging of the qualitative and quantitative data supported 
specifically the need for education (knowledge), adaptability (professional role) and stakeholder 
support (environmental context) for an effective implementation of the breastfeeding 
intervention. 
Limitations of Dissertation 
All of the manuscripts identified specific limitations in the dissertation study.  Within the 
integrative review, gestational age parameters lacked specificity within many studies.   The 
scoping review encompassed peer-reviewed literature over a ten-year period. Although, the 
findings were comprehensive, no searches were performed on materials distributed by 
professional organizations.  Within the integrative review, gestational age parameters lacked 
specificity within many studies. Although the late preterm infant has been defined as within 34 
weeks to 36 6/7 weeks gestation, the range of gestational ages included 32 weeks to 36 6/7 





2008, Wataker et al., 2012, Yilmaz et al., 2014) limiting the ability to accurately recognize 
effective interventions. Finally, the dissertation study had a small sample size with limited 
inclusion criteria making it difficult to generalize the findings.  Limiting the domains examined 
by the phase II focus group may have excluded factors that are important in successful 
implementation of the breastfeeding intervention. 
Importance of Theory 
 The Breastfeeding Self-Efficacy Theory describes a correlation between the ability of a 
mother to successfully breastfeed and her level of confidence to breastfeed (Dennis, 1999).  
The level of anxiety can predict the degree of breastfeeding self-efficacy a mother achieves. The 
late preterm mothers voiced during their focus groups levels of anxiety in relation to their 
infants’ ability to feed effectively, as well as, developing a good milk supply. One study 
demonstrated that a mother’s breastfeeding confidence was a strong predictor of 
breastfeeding duration and exclusivity in the newborn (Loke & Chan, 2013).  The late preterm 
infant presents with unique feeding challenges that support the need to increase the mothers’ 
self-efficacy and reduce stress and anxiety to improve breastfeeding exclusivity and duration 
rates.  This intervention developed in the dissertation addresses these feeding challenges and is 
designed to reduce the amount of maternal anxiety and stress while supporting breastfeeding 
with guidelines and gradual steps to transition the late preterm infant to direct breastfeeding.  
In addition, this breastfeeding intervention has the will potential to improve the mother’s 
psychological and affective status by reducing fatigue, improving her breastfeeding confidence. 
 The Theoretical Domain Framework (TDF) was designed to help apply behavior change 





focus on behavior change within health practitioners (Phillips et al.).  The TDF guides 
identification of potential barriers and enablers to implementation of an intervention. Our 
findings demonstrated barriers and enablers based on knowledge, skills, professional role, 
beliefs about capabilities, beliefs about consequences, goals, environmental context, and 
behavioral regulation using focus groups and survey data.  With identification of these potential 
barriers and enablers the need for further modification of the breastfeeding intervention was 
identified to encompass staffing guidelines, and education to include families and community 
providers.   
Research Trajectory 
 Future focus groups to include community providers, staff nurses and other 
stakeholders with involvement in the care of the maternal/preterm infant dyad are warranted 
to further refine the intervention and identify enablers and barriers to the implementation of 
this intervention. This study was designed as a platform for a future pilot study to test the 
feasibility of implementing the breastfeeding intervention and outcome measurements for the 
late preterm infant.  Revisions to the actual plan once the feasibility study is conducted are 
anticipated.  Findings from the pilot study will help to guide a future, adequately powered, 
longitudinal study of the breastfeeding intervention.  
Contribution of Research to Health and Clinical Care 
 The breastfeeding late preterm infant remains a challenge in both short and long-term 
outcomes.  The scoping review exemplified areas of risk including maternal and fetal issues 
prenatally, and consequences in the neonatal period that have remained relatively unchanged 





late preterm birth was observed. This dissertation contributes to the body of knowledge on 
breastfeeding the late preterm infant by identifying the lack of interventions tailored for the 
unique needs of the late preterm infant, as well as, substantiating the need for research on 
strategies to promote exclusivity and longer duration of breastfeeding in the late preterm 
population.  Although clinical care guidelines have been put in place, there continues to be a 
lack of research in breastfeeding support after birth hospitalization discharge. The findings from 
this study support future interventional research by examining a framework to identify 
potential barriers and enablers for successful implementation. This dissertation study provides 
a foundation to guide and assist the late preterm maternal/infant dyad in transitioning to direct 
breastfeeding by modification of an existing breastfeeding plan that addresses their unique 
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Table 2 – Lactation Consultants Focus Group Questions 
As lactation consultants, what would make it tough to implement this breastfeeding intervention? 
What might facilitate implementing this breastfeeding intervention? 
In what ways does the environment you currently work in either support or not support delivery of this 
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Describe your role in implementing this breastfeeding intervention? 
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What could your organization do to promote implementation of this breastfeeding intervention? 
























Permission to use in Manuscript #3 
 
 
From: Paula Meier [Paula_Meier@rush.edu] 
Sent: Tuesday, August 01, 2017 6:40 PM 
To: JOANNA CARTWRIGHT 
Subject: RE: Permission 
Would love for you to do this.  Please keep me informed with your study and findings.  Paula 
 
Paula Meier, PhD, RN, FAAN 
Director for Clinical Research and Lactation, Neonatal Intensive Care 
Professor of Women, Children and Family Nursing 
Professor of Pediatrics 
Rush University Medical Center 
Past President, International Society for Research in Human Milk and Lactation 
 
From: JOANNA CARTWRIGHT [JCartwright@wakemed.org] 
Sent: Tuesday, August 01, 2017 2:09 PM 
To: Paula Meier 
Subject: Permission 
Rush Email Security 
**WARNING** This email originated from outside of Rush University Medical Center. **DO NOT CLICK* links 
or attachments unless you recognize the sender and know the content is safe. Remember, Rush IS will never 
ask for user ID information via email communication. 
Dr. Meier: 
  
I am a PhD student at Medical University of South Carolina working on devising a structured feeding plan 
for the late preterm infant based on your feeding plan of breastfeeding during the day and pumping 
during the night. I am emailing you requesting your permission to use your feeding plan for my research 
and dissertation. thanks so much for your consideration.   
  
JoAnna Cartwright MSN, NNP-BC 
Department of Neonatology 
WakeMed Physician Practices 
jcartwright@wakemed.org 
Cell - 919-539-3757 










LIST OF TABLES 
 
Table 1: Theoretical Domain Framework ………………………………………..….…138 
Table 2: Survey of Breastfeeding Intervention …………………………..…….……140 
Table 3: Focus Group Interview Questions Phase 1 ………………………..…….141 
Table 4: Lactation Consultants Focus Group Questions Phase II …………...142 
Table 5: Survey of Breastfeeding Intervention Lactation Consultants  
   Medians of Theoretical Domains ………………………………………….…143 
Table 6: Relationship Matrix …………………………………………………………….…..144 
 
LIST OF FIGURES 
 
Figure 1: Breastfeeding Self-Efficacy Framework ……………………………………15 
Figure 2: Theoretical Domain Framework ………………………………………………16  






Appendix A: IRB Approval Letter ………………………………………………………….……171 
Appendix B: Submission for permission to use in dissertation 
          Manuscript 1 ……….………………………………………………………….……173  
Appendix C: Breastfeeding Flier for Recruitment Reported in 
           Manuscript 3 …………………………………………………………………….….174 
Appendix D: Waiver of signed consent for study reported in Manuscript 3 .176 
Appendix E: Waiver of signed consent for study reported in Manuscript 3 .177 
Appendix F: Focus Group Questions for late preterm mother and  
            Lactation Consultants Phase I ……………………………………………….178 
Appendix G: Focus Group Question for Lactation Consultants Phase II ………..179 
Appendix H: Permission to use in Manuscript #3 …………………………………………180 
 
 
 
 
 
 
 
 
183 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
